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entire country has been pretty hard hit by the 
lepression through which we have been passing. From 
every side come inquiries as to whether 


Conditions conditions are improving, or as to 
Are when we may look for a revival of 
Improving business. The railroads in particular 


have suffered severely and are anxiously 
a marked improvement in the business situation. 
general impression seems to be that there is a steady 
1ardly perceptible improvement taking place, but that if 
it keeps on at the same rate we will awaken, not many 
months hence, to find a near approach to normal conditions. 
(he best barometer in the railroad field is the record of 
revenue freight cars loaded each week; these, of course, 
lot as accurate as the ton-mile statistics, since they do 
take into consideration the size of the load or the dis- 
over which it is transported. In a rough way, how- 
they reflect the general conditions. It is interesting, 
to note that there has been a steady improvement 
from the week ending January 7, when the total revenue 
ht loaded was 605,992 cars, to the week ending Feb- 
11, when it was 778,412 cars. Every week since 
lanuary 7 has shown a decided improvement in revenue 
it cars loaded this year as compared with the corres- 
ng weeks for 1921. February 11 was the first week 
long time, however, in which the cars loaded exceeded 
sponding week in 1920. 
has not been any great change in the number of 
rder cars, but there has been a very considerable de- 
in the freight car surplus—it was 296,659 for the 
nding February 8. That the increased car loadings 
te a better general business condition is indicated by 
fact that the merchandise, l.c.l. and miscellaneous 
loadings have steadily increased since the first of the year. 
nerease this year is particularly noteworthy because 
1920 and 1921 there was a falling off in the load- 
or the five weeks following the first week of the year. 
swallow, of course, does not prove that spring is 
but these facts taken in consideration with reports 
from different industries, as well as a better credit situation 
generally, point toward a slow but steady improvement in 


isiness situation. 


LItlng 


theretore, 


I organization of American railroads, the mechanical 
lepartment officer is usually one member of a numerous staff 
reporting to one of the higher execu- 
tives. His position is one step removed 
from the direct operation of the prop- 
erty and too often there is a tendency to 
segregate the activities of the depart- 
ment, making it a separate plant primarily intended to main- 
tain the motive power and rolling stock, rather than an 
intevral part of the operating machine. 

activities of the mechanical department are so inter- 

with the operating and maintenance-of-way depart- 
that the logical organization would seem to be one in 
the executive is a clearing house between the operating, 
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mechanical and maintenance-of-way officers. To get a gen- 
eral view of the situation, it may be useful to analyze the 
extent to which the mechanical department influences the 
operation of the road. Expenditures for maintenance of 
equipment form about 27 per cent of the total operating ex- 
penses. In addition, the department usually has direct 
responsibility over fuel which costs nearly half as much as 
maintenance of equipment. Other large items of expense are 
controlled indirectly by the mechanical department. The 
character and condition of the motive power determine the 
train loads that can be hauled and thus have an important 
influence on the wages of trainmen and enginemen which 
form an additional 10 per cent of the total expenses. The 
effect of the locomotives on roadway maintenance is gener- 
ally recognized and the mechanical department influences 
this important division of expenses also. 

In the aggregate, the mechanical department controls to a 
greater or less degree expenses outside that department which 
are as great as the total cost of maintaining equipment. The 
influence of the mechanical officer is not limited to locomo- 
tives and cars and his interest likewise should extend 
throughout the entire organization. If he is to measure up to 
the responsibilities of his position, he must not only know 
all about his own department, but he should also know 
something about the other departments and how his depart- 
ment can best co-operate with them. 


On most of the railroad lines in this country the freight 
traffic in the two directions is unbalanced. Heavy dead 
freight usually moves one way, while 


Decreasing light, high-class shipments are moved 
Empty Car in the other. It is necessary to provide 
Miles different cars for the various classes of 


traffic and this results in a large pro- 
portion of empty movement. In general, freight cars make 
about 70 per cent of the total mileage under load and 30 per 
cent returning empty. As each car makes an average of 
about 10,000 miles a year and the cost of the empty haul is 
about five cents a mile, the expense of returning cars for load 
is about $150 per car per year. This is a serious loss and 
while it cannot be eliminated, it can often be reduced by 
adapting cars to carry various classes of lading. This is 
one of the important questions that should be considered by 
the car department officers in preparing the designs of freight 
cars. 

Of the various types of cars in common use, the box car is 
probably suitable for more different classes of lading than 
any other. In some parts of the country box cars are used 
extensively for hauling railroad coal. The same equipment 
is suitable for handling bulk grain, merchandise and 1.c.l. 
freight, so the empty mileage on box cars is often almost 
negligible. There is another question to be considered in 
this connection, however. Loading box cars with coal may 
save considerable by reducing the empty haul, but the 
economy may be largely offset if the cost of handling the coal 
at the chutes is increased. In such cases it would be eco- 
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nomical to provide hopper bottom box cars. In fact, some 
roads have developed satisfactory designs of cars of this type. 

Another matter requiring careful study is the field for 
hopper cars and drop bottom gondolas. The drop bottom 
gondola is more expensive to maintain but it can often be 
loaded in both directions, whereas the hopper car usually 
makes about as much mileage empty as it does loaded. Stock 
cars are another class of equipment which carry loads in one 
direction only, but the so-called general service stock car is 
suitable for many classes of lading. Gondola cars with drop 
ends are another example of equipment that meets the de- 
mands of various classes of traffic. 

It is doubtful whether the railroads have taken full ad- 
vantage of the features of design that will reduce the ratio 
of empty car mileage. This is an attractive field for effecting 
economies, for in addition to the saving on the empty haul, 
an increase in the loaded mileage usually results in lower 
cost on a ton-mile basis for maintenance and fixed charges. 


It is surprising how regularly mistaken ideas crop up time 
and again, no matter how complete and convincing to the 
average mind is the evidence of their 
An fallacy. Discussion of the grinding of 
Old car journals, for example, before the 
Fallacy Car Foremen’s Association of Chicago 
recently developed objections to the 
practice on the ground that car axles are relatively soft, and 
particles of abrasive are likely to be left in the surfaces and 
cause hot boxes. That this result does not follow has been 
demonstrated by scientific tests and actual experience with 
thousands of similar ground bearings on many roads. 
Neither case-hardened nor soft steel parts, subsequently 
ground, show any evidence of imbedded grit or abrasive. 
The facts and arguments in the case have been presented 
many times and were summed up in an editorial “Does 
Abrasive Adhere to Ground Surfaces” on page 478 of the 
August, 1921, Railway Mechanical Engineer. Railroad men 
of the old school favored rolled as against ground bearings 
on account of the mistaken idea mentioned but most of them 
were convinced when progressive roads installed and success- 
fully used grinding machines for truing piston rods, valve 
stems, guides, crank pins, driving axle and trailer axle jour- 
nals, etc. Literally thousands of these parts, most of which 
are neither case-hardened nor heat treated in any way save 
to be annealed, are now in service and no more striking proof 
of the value of ground bearing surfaces could be conceived. 
In the industrial field, also, evidence is not lacking and 
one example was brought out by another member of the Car 
Foremen’s Association who testified that certain machinery, 
such as compressors and pumps, furnished to the U. S. gov- 
ernment for use on torpedo boats during the war was pro- 
vided with ground bearing surfaces throughout. These parts 
also were of soft steel and not case-hardened indicating that 
this factor has no effect. 


Morale Is Being Restored 


PEAKING on the nationalization of railways before a 

recent meeting of the National Council of the Chamber 
of Commerce of the United States, Secretary of Commerce 
Hoover stated that “it undermines the very basis of indi- 
vidualism on which our social structure must rest, and that 
individualism in itself is something different from that of 
anywhere else in the world. It has a quality to itself, not 
participated in by any other civilization, in that it stands 
staunchly for an equality of opportunity and in that limita- 
tion is the justification within the four corners of our 
social system for the regulation of the railways, but it does 
not carry us to the point of socialism and the destruction 
of the whole basic question of initiative and individualism.” 

It is unfortunate that the average citizen of this country 
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does not realize the truth of Mr. Hoover’s statement. Ve 
are faced in the railway field, for instance, with a group 
of labor leaders who are advocating the Plumb Plan and 
are doing everything they possibly can to discredit railway 
managements. They keep harping on abuses that have oc- 
curred in the past, and fail to recognize the danger which 
lies ahead if they persist in this sort of thing. We have 
no sympathy at all for the reactionary railroad executive 
or officer, be he high or low, and we are equally out of 
sympathy with the radicals in the ranks of labor whose 
short-sighted policy is helping to keep the brakes on pros- 
perity in this country today. 

The public, and railway officers and employees, cannot 
intelligently pass upon questions affecting the railroads un- 
less they know the real facts in the situation. They can- 
not know them if they are not willing to study the situation 
and take some pains to determine the real facts. It is 
high time that the so-called “labor economists” and “rail- 
road experts” got down to brass tacks and stopped assum- 
ing a thing was so and then developing statistics to prove it. 
We need to be reminded that, ‘figures don’t lie, but liars 
figure.” No institution can be a success unless its mem- 
bers stop playing the game as individuals and do some 
real team work. There has been entirely too much knock- 
ing and fault-finding in railroad organizations, and every- 
body concerned, from the head of the department down to 
the least important man in it, should realize the absolute 
necessity of team work, if the railroads are to survive and 
adequately serve the public. a 

Fortunately, developments during recent months indicate 
that officers and men are awakening to these facts, and 
there has been a corresponding improvement in morale on 
the various roads. In some cases the change has been ex- 
ceedingly marked; in others, little or no progress has been 
made. It is time for officers and men alike to look around 
and take stock, and then get busy. One thing is dead sure 
and that is, that the public, good-natured as it is, is getting 
tired of the constant bickerings and recriminations. 


Possibilities of the Diesel Locomotive 


HE success of the motor car in railroad service raises 

the question whether the internal combustion engine 
can be used on a large scale for motive power on the rail- 
roads. Apparently the field for the gasoline engine as 
developed for motor truck service is limited. A single pas- 
senger vehicle, even when built as light as practicable, taxes 
the heaviest motor truck engine to its capacity. Such motors 
develop a maximum of about 60 or 70 h.p. while modern 
locomotives range from 2,000 to 3,000 h.p. It is apparent, 
therefore, that the application of the gasoline engine must be 
limited to single units, or at least, to very light trains until 
there is a marked increase in the amount of power developed 
in a single unit. 

While the gasoline engine is limited in power, other types 
of internal combustion engines are made in very large units. 
If the internal combustion engine is to be applied to loco 
motives, it would be necessary to use the Diesel type which 
is made in sizes up to 3,000 h.p. These engines burn heavy 
oils and the ignition in the cylinder is not effected by a 
spark, but by the heat of compression of the gas, or by a hot 
bulb in the cylinder head. Diesel engines have the advantage 
of very high efficiency in fuel which would make them par- 
ticularly desirable for railroad service. 

The problem of the application of Diesel engines to rail- 
road service is being studied seriously both in this country 
and abroad. ‘There are numerous handicaps to be overcome 
before the Diesel engine can meet the conditions of railroad 
operation. One of the principal difficulties lies in starting. 
The internal combustion engine cannot start under load and 
slipping clutches are not suitable for large power units. It 
is therefore necessary to interpose some special transmission 
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system between the internal combustion engine and the driv- 
ing wheels of a locomotive. The most satisfactory drive thus 
far devised is secured by attaching an electric generator to 
the engine, and motors on the axles. This, however, increases 
the weight and the cost of the locomotive to a degree that is 
almost prohibitive. A method of starting which has fre- 
quently been proposed for Diesel locomotives is by means of 
compressed air stored in tanks on the locomotive. This was 
the method used by Dr. Diesel on the first experimental 
Diesel locomotive, built in Germany several years ago. Such 
an air supply can be used only for a short period and intro- 


duces numerous complications. 
\side from the difficulty of starting, the Diesel engine is 
at a disadvantage because of the great weight per unit of 


power developed. Diesel engines weigh as much as 450 lb. 
per horsepower as compared with an average of about 130 Ib. 
for steam locomotives, including the boiler and machinery. 
This difficulty is overcome by the compound Diesel engine in 
which the weight per horsepower is only about 40 lb. Re- 
liability is, of course, a prime requisite in any type of loco- 
Modern designs of Diesel engines meet this require- 
ment and have proved satisfactory under the exacting condi- 
tions of marine service. 

[fo sum up the whole matter, the principal disadvantage 
of the Diesel engine for locomotive service is lack of flexi- 
bility. ‘The high efficiency of this type would make its use 
on the railroads very desirable and if a suitable means for 
transmitting the power from the engine to the driving wheels 

be developed, the introduction of internal combustion 
engines in locomotive service would probably be fairly rapid. 


Car Plants Getting Busy 


SS" Ki-TARY of Commerce Hoover, in his testimony be- 
fore the Interstate Commerce Commission rate hearing 
on February 3, suggested that few people seem to realize 
the amount of expansion which is necessary in our trans- 
portation machine to keep pace with the growth of the 
country. He emphasized the fact also that “unless we can 
have an immediate resumption of construction and equip- 
ment, our commercial community will pay treble the cost 
the whole of them in their losses of a single season.” 
Secretary Hoover stated that the railroads should add at 
120,000 cars and 2,500 locomotives annually to their 
iipment. ‘Since we entered the war in 1917,” he said, 
have constructed at least 10,000 miles of railways less 
our increasing population and economic development 
for and we are behind in rolling stock by about 
) locomotives and 200,000 cars.”’ 
V. W. Colpitts, in testifying before the Interstate Com- 
merce Commission, rate hearing for the Board of Economics 
Engineering of the National Association of Owners 
of Railroad Securities, indicated that the total savings by 
retirement of weak cars through a period of five years 
ild be almost $100,000,000 per annum over a 10-year 
d. The report suggested that 890,000 of the wooden 
in service, ranging in capacity from 30 to 35 tons, 
ld be replaced within five years with 540,000 steel and 
stecl underframe cars of 50 tons capacity. 
viously, if the railroads are to make good, they must 
new freight cars on a considerable scale during the 
few years. 
rior to the period of federal control, most railroads had 
rams for retiring wooden passenger car equipment and 
‘acing it with steel. These programs were knocked into 
cked hat under war conditions. The public demand 
fo: greater safety and steel passenger equipment, however, 
undoubtedly cause their resumption as soon as means 
( be developed to finance the building of the cars; this, 
of course, depends to a great extent upon the restoration 
of public confidence in railroad securities. 
is noteworthy that for the first two months of this 
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year the railroads ordered as many freight cars as they 
ordered for domestic use during 1921, and that they or- 
dered almost 50 per cent more passenger cars during January 
and February of this year than they did during the entire 
12 months of 1921. This, of course, does not mean very 
much because during 1921 very little new equipment was 
built. On the other hand, the orders placed thus far 
this year were at a time when conditions were at their 
very worst. With any reasonable improvement in business, 
the railroads should show increased earnings, and many of 
them will undoubtedly place orders for equipment which 
they well realize is vitally necessary if they are to success- 
fully handle the business which is sure to develop. 

Mr. Hoover indicated that the American people lose a 
billion dollars for each of the periodic transportation short- 
ages. The railroads cannot afford to cause another loss of 
this kind in the future if there is any possible way by 
which it can be prevented. It is sincerely to be hoped that 
they will find their way to order during this year at least 
the 120,000 cars and 2,500 locomotives which Secretary 
Hoover suggests should be added to their equipment an- 
nually under normal conditions. 
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Economy of Hot Water Washout Plant 
Cuicaco, Il. 
To THE EpIror: 

The report of the Travelling Engineer’s Association on 
Operating and Maintaining Oil-Burning Locomotives, pub- 
lished on page 747 of the December issue of the Railway 
Mechanical Engineer, covers the subject very well, but there 
are certain points that seem io have been overlooked. The 
influence of hot water boiler washing plants for reducing the 
consumption of oil fuel in getting up steam around terminals, 
as well as the influence of hot water in the reduction of the 
cost of boiler maintenance, should be stressed when touching 
on the subject of economical operation and maintenance. 
The writer realizes fully the fact that in the article under 
discussion nothing in regard to facilities was touched upon, 
but the terminal savings that can be made in this way are 
very large and should be considered when there is any dis- 
cussion of fuel saving. 

A series of tests was conducted over a period of several 
weeks to ascertain the quantity of oil fuel required to get 
up 100 Ib. steam pressure on a number of oil-burning loco- 
motives, with and without hot water facilities. 

These tests were carefully made and recorded and the 
average results given below show conclusively the large 
saving in fuel made by using hot water for filling locomotive 


Cold Water Hot Water 


; Saving 
Type Locomctive Time 
a ee ae eae 1 hr. 49 min. 32 min. 1 hr. 17 min, 
Fuel consumption 
140 gal. 75 gal. 65 ga.l 
P Time 
PRE. oki aicd.adn, ceeanascases 1 hr. 14 min. 30 min. 44 min. 
Fuel consumption 
140 gal. 75 gal. 65 gal. 





boilers as compared with cold water. |The locomotives in 
the tests were Pacific type passenger engines with 25 in. by 
28 in. cylinders, 41,000 Ib. tractive effort and Mikado type 
freight engines 28 in. by 30 in. cylinders, 60,000 lb. tractive 
effort. 

At one terminal the boilers were filled with cold water 
from the city mains at an average temperature of not over 
50 deg. F. At another, the water from a boiler washing 
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plant was used, the temperature averaging 195 to 205 deg. F. 
The boilers of all engines were filled to 1% gages of water 
and the oil consumption was taken from the oil gage in the 
tank, readings being taken at the time the fire was lit and 
as the steam pressure reached 25 lb., 50 lb., 75 lb. and 
100 lb. 

In addition to the actual saving in fuel through the use 
of hot water the additional wear and tear on the interior of 
firebox and the terrible rending effect on account of con- 
traction and expansion when heating cold water by the use 
of the very hot concentrated oil flame will increase the cost 
of maintaining boilers and fireboxes at least $250 to $300 
per annum. 


C. C. LANCE, 
ngineer, National Boiler Washing Company. 


Concerning the Accuracy of Cylinder Packing 
CAMBRIDGE, Mass. 
To THE Epiror: 

Referring to the article on page 95 of the February 
Railway Mechanical Engineer describing the work done on 
a Blanchard surface grinder, the limits given for one of 
the jobs described seem unnecessarily large. 

Cylinder packing lasts longer and lets less steam leak by 
if it is a fairly close fit in its groove. It is obvious that if 
both the groove and the packing are allowed large limits 
of variation in width, some pistons will have packing that 
is an extremely loose fit in the groove. This is undesirable 
as it leads to reduced efficiency and more frequent renewal. 

By Blanchard grinding, it is possible to machine the 
packing to close limits at very small cost. Limits of + .001 
in. are about as easy to maintain as the + .003 in. limits 
mentioned in your article. One large railroad shop tells me 
that they hold their Blanchard ground packing to limits 
of + .0005 in. or less. It costs them but little to do this 
for the grinder is designed for economically producing just 
such work. 

Why not take advantage of this and cut down the loose- 
ness of packing fits by holding the variation on one of the 
two parts involved to practically a negligible amount? 
Then the variation in fit will be only the variation in width 
of grooves, and not the sum of this plus a large variation 
in thickness of packing. This can be done at very small 
cost by finishing the packing on the Blanchard grinder 
and this gives the added advantage that the ground sur- 
faces, being smoother and flatter, cause less wear on the 
sides of the groove and hold steam better. 

Henry K. SPENCER, 


Engineer, The Blanchard Machine Company. 


NEW BOOKS 


MECHANICAL WorLp YEAR Book For 1922. 348 pages, 4 in. by 
6 in., illustrated, bound in cloth. Published by Emmott & 
Co., Ltd., 65 King street, Manchester, England. 

This is the annual edition of a reference book which has 

been published for 35 years and is widely known and ex- 

tensively used not only in England but also in other coun- 
tries. Some of the subjects treated are: Steam and steam 
engines including steam tables, indicator work, constructional 
details, proportion of parts, condensers and turbines; boilers 
including types, construction, joints, safety valves, chim- 
neys and superheating; gas and oil engines, including the 

Diesel type; metals and alloys, including composition, prop- 

erties, weights, structural work, shafting and gearing; ma- 

chine work, including machine tools, milling, grinding, 
gages bearings, belting, lubrication, threads; hydraulics and 

steam heating. Among new material in this edition is a 

section on boiler construction and a chapter on pipes and 

tubes of all kinds. 
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ELectric Arc We.Lpinc. B. E. Wanamaker and H. K. Pennirg- 
ton. 254 pages, 167 illustrations. Size 5 in. x 9 m. Bound 
in cloth. Published by Simmons-Boardman Publishing Com- 
pany, Woolworth Building, New York. 


The average user of electric arc welding apparatus will 
find this book suited to his needs, for it treats the subject 
thoroughly in language that is easy to understand. ‘The 
authors hold positions as electrical engineer and supervisor 
of electrical equipment and welding respectively on the Chi- 
cago, Rock Island & Pacific. They are men who lead the 
field in making new and successful applications of the 
process and have an everyday working knowledge of condi- 
tions encountered in actual practice. 

The subject matter in the book is confined to autogenous 
electric arc welding and no attempt has been made to cover 
electric welding in its broadest sense. The book covers de- 
scriptions of welding systems and their installations, phe- 
nomena of the metallic and carbon welding arc, training of 
operators, methods for applying metal to various types of 
joints and building-up operations, electrode materials used, 
weldability of various metals, weld composition, thermal dis- 
turbances of parts affected by the welding process, physical 
properties of completed welds, efficiency of welding equip- 
ments, welding cost, etc. 

This information is that which is most in demand for 
practical purposes, and the book is one of the unusual books 
that covers a scientific subject without the aid of mathe- 
matics. It should be found useful both as an instruction 
book for teaching the layman the underlying principles of 
welding processes and as a convenient reference book for 
the welding operator. 


PRINCIPLES AND DESIGN oF FOUNDATION BRAKE RuicGGiINnG. 12] 
pages, 74 illustrations. Published by the Air Brake Associa- 
tion, F. M. Nellis, Secretary, 165 Broadway, New York. 


This book is unique in that it is the only comprehensive 
treatise that has ever been issued covering the fundamental 
underlying principles and their application to the design of 
foundation brake rigging. The first chapter is devoted to the 
theory of friction, the factors which affect its amount, the 
meaning of coefficient of friction and the friction between the 
brake shoe and the wheel and between the wheel and the rail. 
Following this is an explanation of what actually stops a 
railroad train and the sequence of events which then takes 
place. 

The subject next taken up is that of leverage, first simple 
levers and then levers combined into various systems. The 
meaning of leverage ratio is explained and rules are given 
for calculating leverage with examples of their application to 
various types of foundation brake rigging. The effect of 
angularity of levers is also shown. Braking power and 
braking ratios are defined and reasons are given for the 
commonly accepted braking ratios for passenger and freight 
cars. 

The underlying principles having been explained, the sub- 
ject of foundation brake rigging is next treated in detail. 
Some of the points covered are four and six wheel truck 
brakes, single shoe and clasp brakes, empty and load brakes, 
hand brakes, locomotive driver brakes, piston travel, e/fi- 
ciency of brake rigging and the design of foundation rigging 
members. 

A chapter on retardation, calculation of train stops and 
retarding force necessary to control a train on a grade is fol- 
lowed by clear and concise definitions of the terms commonly 
used in discussions of braking and brake rigging. This com- 
pletes a book which will be found to be an invaluable refer- 
ence work to those who are interested in the vital subject of 


the application and use of air brakes on all types of rolling 
stock. 





Herbert Hoover Discusses the Railroad Situation 


Vital Need of Additional Equipment; Tremendous Losses 
from Lack of Foresight and Antagonism to Railroads 


lems present in your general railroad investigation, I 
all devote myself to three of the railway topics which 
especially arise from the present economic situation. 

» not need to review at length that we are recovering 
from the destruction and inflation of the greatest war in 


|’ RESPONDING to the invitation to discuss some of the 


history; that we are suffering from the waste, the extrava- 
vance, and over-expansion of the post-war boom, and that 
the war has brought about great shifts in the movement and 


price levels of commodities between nations. 

~ I would, however, suggest that it might be profitable for 
our people to get a somewhat 
learer perspective of our own, 
ind the world’s troubles and 


ie 


problems. Even a superficial . 
survey must bring us out of an = 
atmosphere of gloomy intro- & 
spection into an assuring , 
realization that, great as our 


dislocations may seem to be, 

latively are in an enviable 
Dp n. Our nation is un- 
ind as a people we are 
getting our bearing in a world 
of rplexing economic ad- 
ju nts. While there is un- 
employment and lack of profit 


taking, we are free of panic. 
W re comparatively more 

ss than injured. For 
e, aS heavy as our 
t irden is, it is still less 


ne-half as great in pro- 
portion to our national pro- 
ity as the other states in 


violence of our read- 

nt, however, is without 

| and we _ sometimes 
t to color our measures for 
ture by the depression 
in. The fact is that 
ist predicate all plans for 





tion of operating costs, the second upon restoration of credit. 
Increased Facilities and Equipment Necessary 


One thing is absolute. Our transportation facilities are 
below the needs of our country, and unless we have a quick 
resumption of construction, the whole community—agricul- 
tural, commercial, and industrial—will be gasping from a 
strangulation caused by insufficient transportation the mo- 
ment that our business activities resume. For the past five 
years we have had no consequential expansion to our railway 
transportation machine. With but one interval of nine 
months in 1918 and 1919 we 
had a car shortage throughout 
the whole of the years 1916- 
17-18-19 and ’20. This short- 
age rose to as high as 160,000 
cars with a _ corresponding 
shortage of motive power. We 
paid tremendous sums in com- 
mercial losses and unemploy- 
ment in consequence. We laid 
it onto the war. We should 
lay it onto our lack of fore- 
sight and antagonism to rail- 
roads. 

Few people seem to realize 
the amount of expansion in 
our transportation machine 
necessary to keep pace with 
the growth of the country. And 
an equal few seem to have any 
notion of the price we pay for 
not having it. Our country 
is more dependent upon rail- 
way transport than any other. 
All others have comparatively 
great coast lines and internal 
waterways. The experience of 
the 20 years before the war 
has shown that we must build 
an extension of lines, includ- 
ing terminal facilities, ad- 
ditional sidings, etc., every 
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t ture on the ultimate re- Bunvenwooo & UNOSRWOOD sTuo10S. ~.¥, vear equal to the construction 
tt the American people . of a new railway from New 
to ormal economic activity, HERBERT HOOVER York to San Francisco. We 
v ur annual progress in Secretary of Commerce must add at least 120,000 cars 


t] pansion of our produc- 
th our plant and equipment, of our skill and our 
eihciency. There can be no question that this return will 
‘ace, and no responsible body will approach our prob- 
any other basis. Not one of us would submit to the 
that we were not prepared to bet against any odds 
he future of the United States. Our problem is to 
te this recovery—to speed up employment of our work- 
| thereby find market for our farmers. 
e look at the national economic situation as a whole, 
itest impulse that can be given to recovery from any 
whatever is a reduction of rates on primary commodi- 
mbined with the immediate resumption of railway 
iction and equipment. The first depends upon reduc- 





ment before the Interstate Commerce Commission on February 3 
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and 2,500 locomotives an- 
nually to our equipment. Since we entered the war in 1917 
we have constructed at least 10,000 miles of railways less 
than our increasing population and economic development 
called for and we are behind in rolling stock by about 4,000 
locomotives and 200,000 cars. 

I wish to emphasize that unless we can have an immediate 
resumption of construction and equipment, our commercial 
community will pay treble the cost of the whole of them in 
their losses for a single season. ‘The very moment that we 
reach anything like normal business we shall see a repetition 
ot car shortages, followed by an increase in the cost of coal 
to the consumer from one to three dollars a ton; we shall 
again see premiums of 20 cents a bushel for the use of cars 
for moving grain; we shall in fact see a shortage of com- 
modities to the consumer; and we shall see gluts upon the 
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hands of the producers. We shall see factories filled with 
orders again closed for lack of cars; we shall see large 
intermittency in employment; and we shall see the usual 
profiteering in commodities due to a stricture between the 
producer and consumer. 

There would be no difficulty whatever, by basing such 
losses on the experiences we have already had, to calculate a 
loss to the American people of a billion dollars for each one 
of these periodic transportation shortages. 

Furthermore, there is nothing that is so irrecoverable a 
loss to the nation as idle shops and idle men. To-day we 
have both. There is nothing that will so quickly start the 
springs of business and employment as an immediate re- 
sumption of construction and equipment of the railways. 
When business does resume, we shall need all of our capacity 
for the production of consumable goods. We shall not only 
find it strangled for lack of transportation, but we shall 
find ourselves plunging into the manufacture of this very 
railway equipment and construction in competition with con- 
sumable goods for materials and labor. Herein lies the 
basic cause of destructiove price inflation and booms, with all 
their waste and over-expansion. In times of depression, we 
should prepare for the future 
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Driving Headlong for a Setback 


Far from it being impossible for our railways again to 
return to a profitable footing, I believe it is possible to 
demonstrate that on an average they will become very proiit- 
able. If we assume that the reduction of prices and wage 
levels will settle at a plane no lower than 50 per cent over 
pre-war, and if we assume that the present rates are to main- 
tain, and if we assume restored traffic, then the earnings of 
our railways would exceed 15 per cent on the whole of the 
commission’s tentative valuation. Surely there is room here 
for safety to investment, as well as relief to the shipper. 

But the circumstances being as they are, confidence being 
at a low ebb, we do not have the equipment necessary for 
our business. We are driving headlong for a setback to our 
whole commerce the very moment that we begin to get on our 
feet. 

In these circumstances it seems to me vital that the rail- 
Ways as our greatest industry should propose a courageous 
program of broad visioned betterments and, if necessary, the 
government guarantee to equipment trusts upon the primary 
responsibility of the railways, the proceeds devoted entirely 
to improvement and equipment. This is no proposal to take 
money from the taxpayer. It 











and by doing so we can cure [= 
the depression itself. 

If we examine the funda- 
mental reasons for failure to 
resume equipment, we will find 
them in the loss of confidence 
in railways as an investment 
and the competition of tax free 
securities. We have passed 
the period of credit strain in 
this depression. Surplus capi- 
tal is pouring by hundreds of 
millions monthly into tax free 


‘Railways Need 4,000 Locomotives 
and 200,000 Cars 


We must add at least 120,000 cars and | 
2,500 locomotives annually to our equipment. | 
Since we entered the war in 1917 we have | 
constructed at least 10,000 miles of railways | 
less than our increasing population and eco- | 
nomic development called for and we are 
behind in rolling stock by about 4,000 loco- | 
motives and 200,000 cars. 


—=| is a proposal to save him 
from paying treble the amount 
of his guarantee in profiteering 
‘| and losses. It will render a 
reduction of rates earlier, for 
unless something is done the 
improvement will have to be 
paid over years out of in- 
creased rates. Nor would we 
lose a cent upon the guarantee, 
for if American railways can 
not earn interest upon their 





securities and foreign loans, 
and yet our railways are un- 
able to finance the most 
moderate of construction pro- 
grams. The confidence of the 
public in railway investments 
was at so low an ebb before the 
war that finance by the issue 
of common and _ preferred 
stocks had become impossible 
and railway expansion was 
living on bond issues. The 





Efficiency of Railways 


A great deal has been said about the in- 
efficiency of our railway system. 
sympathize with these statements. 
parison with foreign railways of the funda- 
mental criteria of per ton-mile costs, train 
loading and so forth, in the light of our cost 
of living, will demonstrate that our railways 
are of higher standards, better in methods 
than others and are growing in efficiency. ket 


|| borrowings let us throw up our 
|} hands and prepare for a scc- 
ond Russia. 

A real program of construc- 
| tion would in its various rami- 
|| fications give relief to five or 
‘| six hundred thousand of our 
unemployed. It would enable 
even added numbers to in- 
crease their standard of living, 
and thus give increased mar- 
to the produce of our 
ee farmers. Our farmers who 


I do not 
Com- 








confidence of an assurance and 

continuity in earning power to cover this burden of bonds has 
been even lowered since the war began, because of the un- 
certainties of both rising and falling prices, of rising and 
falling wages, of rising and falling rates preventing all regu- 
larity of earnings upon which an investor could be convinced, 
even if no other difficult factors entered into the problem. I 
see no occasion to go into the labyrinth of past railway 
finance, its propriety, or lack of propriety, its foolishness or 
its skill. This commision approaches the financial problems 
of the railways upon the actual value, not upon their issues 
of securities, and I take it we are living for the future, not 
the past. We want transportation, and we want it with the 
values of private initiative and clean public service. 

If we look to the immediate future with its complete 
necessity of paring the railway earnings down to little more 
than bond interest, until we give relief to the shipper (and 
thus the primary foundation to business recovery) I can see 
little likelihood of convincing the investor as to his margins 
of safety. There is an atmosphere that our railways will 
never again earn profits, and that they are not as an industry 
worthy of investment, and that because private investors will 
not come to their assistance nobody can do anything. 


look to foreign markets for 
their surplus should stop to consider that our home con- 
sumption of meat decreased nearly seven pounds per capita 
in 1921, mostly owing to unemployment and that if this 
decrease could be overcome it would be worth more than a 
35 per cent increase in exports. 

We talk glibly of giving billions of credits to foreign 
countries, to increase our farm exports. I wish to say with 
all responsibility for the statement that a billion dollars 
spent upon American railways will give more employment to 
our people, more advance to our industry, more assistance to 
our farmers, than twice that sum expended outside the 
frontiers of the United States—and there will be greater 
security for the investor. 

Railway Rates 

Before entering upon the question of readjustment of 
rates, I wish to set out some factors in the present economic 
situation that bear upon the entire question. 

The following table shows a few commodities and service 
groups, compared to 1913 as 100. An examination of this 
table immediately demonstrates: 

(1) The inequality in prices and wages between different 
groups of commodities. 


sul 
for 
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(2) The great increase in spread between “producer’s” 
and “‘consumer’s” goods. 
(3) The lag in wage scales. 


—_— 





Farm crops, at the farm.........scecccccseccrescceeseecccerces 98 
All animals, at the farm........cccccececceccrcccrcnccerccccace 92 
Retail food atuffs...... .cccrcccccccccccccccccceccevssrccsvcves 150 
Cotton, at the farm. ......-2..ssccccescccsccsccrscsccesccccess 136 
Woc NE SS ON RR Pie ee See err ELD Se ep ea Ne a Og er rere 101 
Retail clothing 2... -.cccccsesccsccvcceesesesscccsccccvccoscsecs , 213 
Steel billets, Pittsburgh. ........ccccscccccesccsccsccccccccscccs 113 
(000) )) Ls ak 86 
ee Sree re ert ert a oe ea 90 
Pig iron, Pitteburgh............ senso weiss « cee s cece eeeccecesees 128 
Bitumir coal, at the mine (estimated 4 districts).........+.+- 60 
Bituminous coal (retail various localities)...........+eeeeeeeees 198-220 
Yellow | Essie Cat Te, WI Ds a:ace.x <'e 4.046.640 00000 eno dams 89 
Dous Fac Lember Cat Bie Gall) «<6 05.630.0i600100000a0ne0s sane see 125 
Lur retail) partly estimated.......cceeceeeeseescersecerens 200 
Ceo f oa variously estimated from Wage Scales (approxi- 
rr er re ore te se re et 162-180 
Waste, TMG 5.5 5 ag a aro redid ics 5. aaa Sw ROE ADEN eee wR aA 135 
by CARON a. aig: os erninpi(hia vive UR te Sie Oe ia Sw as GIS aa Ree je 210 
S I ana ss nm igicalea ia hosaies aE NIR I Ws Nee aR 150 
RE ee ree rere Sr ere re er re 200 
M he <1. on. a Naaabahrcadhannemhnuntekaeabaiie 218 
I Oy eee eee ree rr ee re re 190 
rrr ey eee eee ee Te en 173 





\s the population engaged in the “deflated” producer’s 
oods—agriculture, and metals, wood, etc.,—comprises one- 
half the total number of the 
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number flows from the necessary increase made in taxes. 

The increase of railway rates since 1913 in Class I rail- 
ways to 1921, is about $2,600,000,000, of which about $1,- 
400,000,000 are due to wage increases and about $160,- 
000,000 to tax increases. If our traffics were normal the total 
increase of rates would be more like $3,500,000,000. These 
sums enter into this increase in the spread and carry with 
them a further trail of increased living costs and again a 
spiral of higher wages, rents, etc., in all other branches of 
manufacture and distribution. 

No one can say to what particular table-land of prices and 
wages we may settle upon, but it is a certainty that the ex- 
change value of producer’s goods will not again line up with 
consumer’s goods unless we can decrease the costs and elimi- 
nate the wastes of our whole manufacturing and distribution 
trades. And unless we can secure their nearer proximity we 
will retard a return of employment and prosperity. 

It is a certainty that in order to decrease the spread, rail- 
way rates must come down and for rates to come down costs 
of railway operation in wages and prices of supplies must be 
reduced. Until this adjustment is secured the economic 
machine will continue to move slowly. We cannot and 
should not expect wages to 





nation, their power to buy the ies 
sam ratio of consumer's 

is has been reduced to less 
70 per cent of pre-war, 
is the consequent cause of 
part of the industrial 
ommercial unemployment 
stagnation in our cities 
ir transportation. 


LATO 


between the railways 
Spread in Prices 


wish to especially call 

vour attention to the indicated 
normous increase in spread 
tween primary producer’s 

| ultimate consumer’s goods. 
In considering it, we must bear 
n mind that when we use 100 
th consumer’s and pro- 
goods of 1913, we have 

y included the spread 

n producer 





selves. 


way managers, it is 


and con- tional situation if we 
sumer at that period. I there- out of this depression. 
re believe that the index 





numbers indicate an increase 


Time to Call Off the Witches | too 


Finally, I want to refer to the veritable 
witches cauldron being fed constantly with 
hates distilled from the misdeeds of railway 
promoters in the past, from the conflicts 


tween the railways and their workmen. 
From all the confusion that arises from it 
we destroy our railways and destroy our- 
With this commission on one hand 
assuring honesty in finance, justice to the 
shipper and the railway investor, with the 
Railway Labor Board assuring justice to | 
workers and, above all, with a great spirit 
of public service in our generation of rail- 


witches and take some vision of our na- 


come back to pre-war levels. 
Many of our wage scales were 
low in pre-war times. 
They can follow down step by 
‘step with the cost of living, 
but there are permanent 
charges in this spread, such as 
taxes, which will hold the cost 
of living above pre-war levels. 
We must gain our other re- 
ductions in the spread by in- 
creased national efficiency. 


and the farmers, be- 


The Method of Readjusting 
Rates 


The involved complex of 
transportation rates was ob- 
viously originally based on 
some relationship to the value 
of commodities, mitigated by 
competition. In other words, 
the old slogan of “what the 
traffic will bear” had some 
economic background. But 


time to call off the 


are to pull ourselves 








per cent in the actual 
|. It is right here where the most of our economic 
lifficulties lie today. Our increased cost of manufacture and 
distribution bears two relations to the rate question—first, 
that the increase of rates of from 30 per cent to 100 per cent 
in different commodities are part of it, and are in turn part 
used by it; and second, the increased rates bear very 

lly on different groups in the community. 

If we search for the cause of this increase of spread we 
hall tind therein a vast complex of increased taxation, in- 
d wages, rents, and a dozen items, all reacting upon 
each other, and also expressing themselves in increased cost 
rating the railways. For instance, the total increase 
in national, state and municipal taxes since 1913 is approxi- 
m $5,640,000,000. At the present purchasing power 
dollar, our total national productivity is probably 
someyhere around 50 billions of dollars, of which over 10 
I nt must now be devoted to increased taxes. This sum 
ey must be obtained either from the producer or the 
ons\:mer and in any event a considerable part of the taxes 
contr butes to widen the spread. Because the increase in 
sprea’ due to taxes necessitates a spiral of increased wages, 
tents ete., and before its force expends itself my own opinion 
h'| possibly as much as 20 points in the distorted index 


1S tt 








—\ this entire conception of rate- 

making was destroyed by 
horizontal raises. We have rates clearly beyond what the 
traffic can bear. 

The increases in railway rates during the past five years 
have fallen with extraordinary inequality on different com- 
modities and different groups of people in the community. 
The country grew up, its industries were distributed under 
ratios of cost between different commodities, ratios between 
raw materials and finished goods, ratios between the farm 
and city. These have all been distorted by the horizontal 
rises. The increases in rates since 1914, for instance, have 
added probably less than 1 per cent to the price of cotton 
goods on the average haul but it has added probably 60 per 
cent to the price of coal. The increased rates since 1914 
have added nearly 100 per cent to the cost of assembling the 
materials for pig iron. 

All this is artificially forcing our industry to move toward 
their raw materials. This does not alone represent the start- 
ing of a new factory; it is a movement of the whole mechan- 
ism of the community, labor, homes, schools, railways and 
whatnot—an enormous duplication of plant and loss of 
capital. We will ultimately have the rates readjusted and 
then we will destroy the new industries created under it. 

Of equal importance there is a new economic light on 
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this distortion of rates evident under the stress of the last 
few years. That is, the better realization that some increases 
of rates come mostly off the producer while others are paid 
by the consumer. Increases in spread between producer and 
consumer do not fall equally upon each of them. In pri- 
mary commodities where the price is fixed by international 
competition, the increase or decrease in rates is a deduction 
from the producer. Take wheat, for instance, the point of 
competition with foreign produce lies at Liverpool. The net 
to the producer is Liverpool less transportation and other 
handling charges. Therefore increases of rates are a deduc- 
tion from the farmer’s price. The same thing applies to the 
producer in certain cases of domestic competition. Also 
where there is rapid turnover, as in manufacture, and conse- 
quent ability to reduce supply, the consumer pays the freight, 
as processes of productivity will not continue below profit 
point. In most manufactured commodities the consumer 
pays the freight, for production quickly shrinks when prices 
at the factory become unprofitable, and the price to the buyer 
is the factory price plus the freight. For instance, in hides, 
the farmer gets the international price less freight. On 
boots he pays the manufacturer’s cost, profit and freight. 

It appears to me that with the paralysis induced by the 
increased spread, we have to take a broader vision of what 
part of the community is suffering most and direct such con- 
cessions through the railway rates as can be given to that 
group—if we would better equalize the whole economic load. 

During the past eight months the railways have made 
many thousand readjustments of local rates in endeavoring to 
heal local distortions, but I am convinced that the whole rail-. 
way rate structure needs a most systematic overhaul in the 
light of these new economic forces that have been brought 
into play. 

We obviously must maintain the average rate that will 
support our transportation systems adequately and such an 
overhauling of rates might quite well mean the advancement 
of rates in certain commodities in order that compensation 
can be given to others where there is undue duress. 

If I were to discuss the rates charged today I should say 
at once that a decrease in passenger rates is not nearly so 
vital to the community as freight rates, for passenger rates 
do not enter into the ‘“‘spread’”’ in proportion to the relative 
volume of earnings. If I were examining the freight rates 
I should at once say that coal, metals, wood, and agricultural 
and other producers’ goods should be reduced to the bottom 
before 1. c. 1. and class rates are touched. 

I would be willing to go even farther and say that I am 
convinced that even if the commission cannot at the present 
moment justifiably reduce railway incomes a single dollar, 
it is warranted in investigating the possibility of some relief 
to the more distressed commodities by a revision of some 
rates upward. There is perhaps no great field for changes 
in this direction but it is worth inquiry. As mentioned above, 
an economic analysis of our industry will show that 1. c. 1 
and class rates are far too low compared to the rates on 
primary commodities. 

With the gradual return of the traffic to normal, with de- 
creased operating cost, relief in rates will be available, and 
it would be an economic crime to apply such relief by hori- 
zontal reductions to all rates thus giving relief to higher 
priced goods and travel, when the vital mainspring of our 
economic life, our agriculture and fuel and metals are choked. 


The Present Rate Situation 


Determination of anything in the nature of permanent rate 
basis is in my own view impossible at present because: 

The last five years of changing administration, irregular 
traffic and wildly fluctuating wages and prices of materials 
give us but little reliable historical criteria upon which to 
base the future. We are in the midst of violent economic 
readjustments, of a profound industrial depression. No one 
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can determine to what plane the reduction in operating costs 
will settle. No one can estimate the volume of traffics that 
are probable for any particular period ahead. It appears to 
me, therefore, that the commission will need to temporize 
with the situation for some time, and that its conclusions 
may well fall into three periods: First—The immediate 
present., Second—During the early period of decreasing 
costs and increasing efficiency and slowly recovering traffics, 
Third—Normal operations. 


The Immediate Present 


If we survey the results of the past year in the application 
of present costs and rates, we find many railways failing to 
earn interest upon their borrowed capital; we find some others 
more fortunately situated who have earned dividends on their 
share capital. 

One or two exceptions of low bonded indebtedness have 
done extraordinarily well on their share capital. If we 
survey the situation by districts, in order that single in- 
stances do not mislead us, we will find that the whole of 
the Class I southern roads barely covered bond interest, 
while the most fortunate group, the western roads, show an 
earning of only four per cent in 1921 upon their tentative 
valuation. Moreover, it is obvious that maintenance has 
been held to a low level and new equipment and extensions 
practically nil. 

The present earnings in their perilous closeness to bond 
obligations seem to me to dispose of the question of imme- 
diate important rate relief, if we do not wish widespread 
receivership and shocks to our whole commercial fabric. 

I believe there are cases where earnings could be increased 
by lower rates. I know that it is contended that such oppor- 
tunities do not exist, but no one can review the testimony 
given here during the past few weeks without concluding that 
the rates in special instances are stifling business. These 
directions are perhaps not important in the whole problem 
of rates, but I am convinced that lower rates would recover 
lost traffic, such as export coal, substitutions in building 
materials, gains in water competition, etc. 


The Second Period—Near Future 


We must assume that those railway wages and supplies 
which are out of line will at least in part follow down to the 
levels of decreased cost of living; we must assume that the 
efficiency that is slowly emerging after the government man- 
agement will still further increase; we must assume that the 
volume of traffics will increase toward normal. 

I have the feeling that the railways, being our greatest 
business, will agree that all these savings should be instantly 
devoted to relief in the rates on primary commodities in order 
that we should expedite the recovery that can only come 
through decreased spread between producer’s and consumer’s 
goods. 

I recognize that the uncertainty and slow reduction of 
rates in this fashion will itself delay business recovery be- 
cause of the uncertainty of business as to its future costs. 
If our railways were in position to stand the temporary shock 
it would be infinitely better to drop the rates on primary 
commodities tomorrow—our business recovery would come 
faster. But we cannot ask the impossible. 


The Third Period—Normal Operations 


If we look further to normal times, we could make a rough 
calculation that present wages and costs at say 50 per cent 
above pre-war would show that the railways can earn some- 
where around $1,500,000,000 in excess of the six per cent 
minimum upon tentative valuation. As I have stated, relief 
is first more critically needed in the rates on primary com- 
modities. 

Some estimates given to me indicate that approximately 
35 or 40 per cent of revenues are involved in the groups 


Mare 


more U 
culatio 
moditi 
place ¢ 
in Invi 
into cé 
these 
exceed 


Th 
been ¢ 
a gain 
a pan 
econo 
of rol 
in OV 
great 
an 11 
from 


tern 
Om 








a tt ote FS a 








the 
the 


est 





VarcH, 1922 


more urgently needing relief. I think it will also bear cal- 
culation that in the income assumed above primary com- 
modities can eventually be reduced to pre-war rates, and still 
place earnings upon a basis that will inspire such confidence 
in investors as will secure the free flow of investment capital 


into construction. It is not to be expected that capital for 
these purposes will be available at the rate that does not 
exceed the taxfree securities two per cent to three per cent. 


Consolidation and Government Ownership 


(he consolidation of our railways into larger systems has 
een contemplated in our legislatures for some years past as 
gain in efficiency. Its value can be overestimated—it is not 
| panacea for all trouble. It does give hope, however, of 
onomies in further efficiency from more complete utilization 
f rolling stocks and terminals, some small degree of saving 
n overhead, saving in current inventories; but its probable 
vreat Saving would be a decreased cost of proper finance, 
n increased financial stability and a fuller independence 

the supply companies. 


Adhesion and Rack Locomotive for Sumatra 


Interesting Design of 0-10-0 Type Superheater Four- 
Cylinder Compound Locomotive for Dutch State Railways 


By S. 


Sumatra operate about 152 miles of line of 3 ft. 6 in. 
gage with about 70 locomotives. From Padang, the 
terminal of this line, to Fort de Kock and to the coal fields of 
Ombilia there are some very heavy grades. Portions of this 


Tos DUTCH STATE railways on the west coast of 


RAILWAY MECHANICAL ENGINEER 127 






























It is probably unnecessary to refer to the question of gov- 
ernment ownership. No one with a week’s observation of 
government railways abroad, or with government operation 
of industry in the United States, will contend that our rail- 
ways could ever be operated as intelligently or as efficiently 
by the government as through the initiative of private indi- 
viduals. Moreover, the welfare of its multitude of workers 
will be far worse under government operation. 

We are struggling with the great problem of maintaining 
public control of monoply, at the same time maintaining the 
initiative of private enterprise. I believe that we are steadily 
progressing to solution. 

Great social and economic problems find their solution 
slowly and by a process of trial and error. We have tried 
unregulated monoply, and have tried government operation, 
and found the error in them. We still have much to solve 
if we are to maintain our transportation. Much of this solu- 
tion depends upon the successful initiative of the railways 
themselves and much of the shaping of these matters lies 
fortunately in your able hands. 


Abt 


they were delivered are shown in the table given below. 
The bulk of these locomotives were constructed by the 
Esslingen Machine Works. 
The new design of locomotive shown in Fig. 1, is of the 
0-10-0 type and was built by the Swiss Locomotive and 

















Fig. 1—Adhesion and Rack Locomotive of 0-10-2 Type 


provided with a rack bar of the Riggenbach type. 
(he grades on the adhesion track vary from 0.6 per cent to a 
maximum of 2.3 per cent, and on the rack portion of the line 
irom 5.1 per cent to 6.8 per cent, the total length of the rack 
‘ine being 22.5 miles. The radius of the sharpest curves 
n this part of the line is about 500 ft. 

Six types of locomotives have been built up to the present 
‘ime ‘or service on the mixed track. The first four designs 
vere of the four-wheel coupled type and had simple cylin- 
lers. The sizes of these locomotives and the year in which 









Machine Works, Winterthur. This type of locomotive was 
proposed as far back as 1906, when it was found that the 
four-wheel coupled locomotives were too small, but the first 


TABLE NO. 1 


ee MRM, Ss as og ale wines a Wneiar 1889 1892 1893 1894 

pe petal edetuech aise: 5 Genera ve oma sole oe 9-4-2 0-40 0-4-0 2-4-0 

Cylinder diameter, if.....sccccssee 13 17 17 

Cctinder RE NS a itse co da are skos wee 19 19% 19% 19: 
eight in working order, lb........ 57,900 45,200 47,650 64,500 

Heating surfaces, sq. ft.......... 777 550 65 817 

ee ee SRS 15.2 9.6 14.3 


OE DECONNES Tie cc csictecgeccsess 162 162 176 
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Elevation and Plan of Adhesion and Rack Locomotive for Sumatra 
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locomotives of a larger. type were only built in 1912, when 
three 0-8-2 type locomotives were constructed. This design 

imilar to that built for the Brunig Railway by the same 
company. Fig. 2 illustrates the manner in which the trains 
are operated on this line. It shows a train of 360 tons 
handled by two locomotives of the 0-8-2 type, one in the 
middle of the train and the second at the rear. 

(he latest engines which are described herewith were pro- 
posed in 1916 and have but recently been completed. Nine 
of them were built by the Swiss Locomotive and Machine 
Works, Winterthur, and six by the Esslingen Works, the 
latter working to the plans furnished by the Winterthur 
company. ‘Three of these locomotives are equipped with the 
Caille-Potonie system of feedwater heating and two are 
equipped with the Titan dumping grate as used on the Hun- 
sarian State Railways. These engines will exert a maximum 
t effort of 14,000 kilograms (30,865 lb.); that is, 












































Front Elevation and Cross Section 
they will handle a train of 200 metric tons on a 5.8 per cent 


Che principal features of the new 0-10-0 type locomotive 
ar vn in the drawings. The boiler is the same as that 
use the 0-8-2 locomotive with the exception that it is 
| with a Schmidt superheater. The barrel of the 
b msists of two courses, has an inside diameter of 
n. (48.5 in.) and contains 64 tubes, 3,900 mm. (12 
it n.) long and 18 flues of the same length for the 

ter elements. The tube and flue evaporating surface 
m. (694 sq. ft.) and the superheater elements have 
surface of 30.8 sq. m. (331 sq. ft.). The firebox, 
made of copper, has a heating surface of 7.06 sq. m. 
The working pressure of the boiler is 14 at- 
s (205 = per sq. in.). The firebox has a grate 
1.85 sq. m. (19.9 sq. ft.). The smoke box is pro- 
a hop on operated by a lever on the right hand 
‘ engine, and is cleaned by a jet of hot water, as 
ash pan. The two 3-in. safety valves, located on 
of the dome are of the Coale type. The boiler is 
by white asbestos mattresses and sheet lagging. 
iving wheels are 1,000 mm. (393 in.) in diameter. 
ing and trailing drivers have a side play of 22 mm. 
in.). The locomotive frame is suspended by lami- 
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nated springs with equalizers between the fourth and fifth 
pair of drivers. The total wheel base is 5,000 mm. (16 ft. 
47%in.). 

The rack-wheel is driven from a separate set of cylinders, 
located above the main cylinders, through a jack-shaft lo- 
cated across the top of the locomotive frame. On this jack- 
shaft is mounted a spur gear which meshes with a gear on 
the cog-wheel axle. The pitch diameter of the driving rack- 
wheel is 975 mm. (3836 in.). The gearing between the 
crank axle and the main cog-wheel axle has a ratio of 1 to 








Fig. 2—Train of 360 Tons on a Heavy Grade with Two 0-8-2 Type 
Locomotives 


2.033. ‘The gear teeth are of the helical type with a pitch 
angle of 23 deg. 

As will be seen from the illustration, the locomotive is of 
the four cylinder compound Winterthur type with all four 
cylinders located outside the frames, two on each side. They 
are provided with piston valves operated by Walschaert 
valve gear and controlled by one screw reversing gear. The 
lower cylinders are the high-pressure cylinders and drive 
the five coupled adhesion axles. They are cast separately 
in order to facilitate removal and repairs. The upper or 
low-pressure cylinders drive the main cog-wheel as men- 





Fig. 3—The Feedwater Heater Is Located Under the Cab 


tioned above. These are not placed in operation while the 
locomotive is running on the adhesion track. 
The exhaust steam after leaving the high pressure cylin- 





TABLE No, 2 
Se ee Oe aA EE OE LCT Ca ee Ome 3 ft. 6 in. 
SR I onan wna bswesshecsawescahescnete 30,865 Ib. 
Weert A DOTNET ORORE. 6 654.005:600scd.csebneaaeonas 114, 600 Ib. 
WEEE OM TERE WOON Ss oon 5 0.46.5. 0 psec 000 dee sews 114,600 Ib. 
Wheel base, driving Deeks ainda Ws bw as ania pe EASON 16 ft. 4% in. 
ee Me a 
Cylinders, diameter and stroke...........2.sse+ceeee 17% in. by 20% in, 
SE Ee OP ee ere eres eee ee ee Piston 
PRE Rea ere re nae eee ee 
WO ORRIN. os cae sere aden sesnwasnasestnaesouren 205 lb. per sq. in. 
Coeteace cremeeter OF TICSE Siti ..< 6.0.5.0 :0:0i0-00100 0 essere ws is in. 
MED oe bin boa ka 9360 904004 ohlebn dees 6e een 
ret ee een re Peery ‘s 
ee: en BE i h5. 0 5 nie 45505048 dene sous 12 ft. 9% in. 
Heating surface, tubes and flues...........0-eee0e0s 694 sq. ft. 
PEGE WEED. ERNE 5 6:0 5.04.06 44-00:00.000598 0008005 76 sq. ft. 
Evaporated REatiNg SULIACEY. .22..0ccccccscnscccesoeee 770 sq. ft. 
RUMEN MREEDN sis 6:050 00555 caida nwee ans et whe 331 sq. ft. 


PRE OS) oad sock Cand kaa easiaw saeamenuan se 19.9 sq. ft. 
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ders passes direct to the exhaust pipe under ordinary condi- 
tions. When it is desired to place the low-pressure cylinders, 
which operate the rack-wheel, into operation the engineer, 
by means of a steam operated valve, changes the flow of the 
exhaust steam from the high-pressure cylinders into the 
steam chest of the rack or low-pressure cylinders. From 
these cylinders it passes to the exhaust. In this way the 
locomotive is propelled both by the five-coupled axles and 
the rack when ascending the rack grades. In order to ensure 
starting with a load on the rack portion of the line live 
steam can be admitted directly to the low-pressure or rack 
cylinders by means of a special valve, and for a time the 
locomotive works as a twin engine. The four cylinders are 
of the same diameter and have the same stroke. 

The locomotive is equipped with three kinds of brakes; 
an air counterpressure or repression brake is used in going 
down hill and acts on all four cylinders, or independently 
on either pair of them. For working this brake a valve is 
fitted under the smoke box which closes the passage from the 
cylinders to the exhaust and opens a passage to the atmos- 
phere. By reversing the valve gear the cylinders draw in 
the air which is compressed, the discharge being made 
through a small pipe leading to a small perforated cham- 
ber at the top of the stack. In order to counteract the heat 
produced by compression, water is sprayed in the exhaust 
passages of the cylinders, the resulting mixture being driven 
through the superheater into the header passing out through 
the discharge pipe mentioned above. By regulating the valve 
which controls the discharge of the compressed air the loco- 
motive engineer is able to regulate the speed of the train. 
This is the ordinary way of braking a descending train under 
normal conditions. 

Brake shoes are provided on the second, third and fourth 
pairs of driving wheels and are operated either by two 
vacuum cylinders or by hand from the fireman’s side of the 
cab. In addition to this there is a powerful band brake 
acting on the crank pin disc of the rack engine. This con- 
sists of steel bands lined with brass blocks that fit into a 








Fig. 4—Double-Acting Caille-Potonie Feedwater Pump 


series of grooves cut into the circumference of the discs and 
are worked by a screw. 

The Caille-Potonie feedwater heater and feedwater pump 
form an important addition to three of these engines as 
already mentioned. The feedwater heater is shown in Fig. 
3, and the double acting feedwater pump shown in Fig. 4. 
The heater consists of 264 tubes of between 5% in. and % in. 
in diameter. These tubes pass through the water chamber 
and have a heating surface of 10.8 sq. m. (116 sq. ft.). 
The steam required for this heater is taken from the exhaust 
of the cylinders and admitted to the heater through a regu- 
lating valve. 

Fig. 5 shows the cab arrangement of the 0-10-0 locomo- 
tive. The firebox is fitted with the F. Marcotty smoke con- 
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suming device. There are two water gage glasses of the 
Klinger type, two injectors of the Friedmann pattern No. 7 
and an Hausshalter speed recorder. The cab is well arranged 
and has a ventilated double roof. 

Two Bosch mechanical feed lubricators, having six feeds 
form part of the equipment. Gresham and Craven’s steam 
sanding devices are applied to the leading and main driving 
wheels, sand being delivered from a sand box on top of the 
boiler. 

The coal bunker in the rear of the cab has a capacity of 
1,200 kg. (2,425 lb.) and the combined capacity of the 
water tank is 5,000 litres (1,320 gal.). Tool boxes are 
provided in the two corners in front cf the coal bunkers and 
their covers serve as seats. 

The total weight of the locomotive in working order is 








Fig. 5—Cab Arrangement of the Sumatra Adhesion-Rack 
Locomotive 


51.98 metric tons (114,600 lb.) distributed approximately 
as follows: Leading axle, 10.96 tons (24,200 lb.); second 
axle, 11 tons (24,250 lb.); main axle, 9.98 tons (22,000 
Ib.); fourth axle, 10.11 tons (22,300 lb.), and the rear axle, 
9.93 tons (21,900 Ib.). 

The principal dimensions of these locomotives are give? 
in Table No. 2. A comparison between Table No. 2 and 
Table No. 1 indicates the change which has taken place in 
operating conditions. 


Tue GERMAN State Rattway has recently experimented 
with a new type of third-class sleeping compartment on the 
Berlin Jena line. The new compartments do not contain beds. 
but have three sloping shelves placed one above the other, the 
lowest of which during the day is converted into an or<inary 
seat, the middle one into a back, while the upper one is used 
as a rack for parcels. The occupant of the upper shelf 
climbs into position by means of a folding ladder. The 
administration intends to place these sleeping compariments 
on three lines, between Berlin and Cologne, Berlin and 
Munich, and Berlin and Konigsberg. In view of the low 
price of the sleeping ticket, 40 marks per person, @ great 
demand for the accommodation thus provided is expected— 
The Engineer. 














the 
7 
ved 


eds 


ing 
the 


of 


are 
and 





ately 
cond 
. 000 
axle, 


riven 
and 
ce in 





Reducing Locomotive Fire Hazards 


Attention to Details of Design and Maintainance 


Will Eliminate a Large 


MONG the committee reports submitted at the eighth 
A annual convention of the Railway Fire Protection 
Association held at Chicago, October 18, was one 
presented by E. N. Floyd (C. C. C. & St. L.), chairman. 
This report comprised a comprehensive discussion of the 
various mechanical features of locomotives with respect to 
their connection with the fires attributed to locomotives. 
Some of these constructive suggestions, if followed, would 
tend materially to the reduction of fires caused by locomotives. 
Information procured by the committee from 58 railroads 
reporting with a total of 144,440 miles and approximately 
40,000 locomotives, showed that during the year 1920 there 
were 6,006 fires attributed to sparks from locomotives. It 
must be borne in mind, however, that many of the fires along 
the right-of-way which are blamed to sparks from locomo- 
tives may have been due to other causes, such as lighted 


cigarettes, carelessness of trespassers, careless handling of 
caboose fires of trainmen, burning of old ties and disposition 
of waste from journal boxes. 


Front Ends 


As a safeguard against the throwing of sparks, the com- 
mittee recommended an inspection of the front end after 


every trip of a road locomotive and at least every week of 
yard locomotives. In order that these inspections may be 
of value, a written and signed record should be kept by the 
inspector on a printed form embodying the actual conditions 
found. A written record of repairs made, signed by the 


foreman, should also be kept. Such inspections must be 
thorough and must cover loose or missing bolts, rivets or 
hooks, bent or warped netting, corroded netting, distorted 
wire, etc., causing openings larger than the standard area. 


When repairs are necessary the netting should be renewed, 
no patches should be allowed as they are liable to work 
loose and make poor joints with the original netting. 

Most of the railroads reporting used the Master Mechanic’s 
front end arrangement on coal burning locomotives. This 
spark arresting device, if properly installed and maintained, 
appears to give as efficient results as any now on the market. 
At present, however, there is no uniformity as to the details 
of installation, maintenance, etc. 

It is of prime importance to secure tight fitting joints, 
especially where the angle iron is fitted around the inside 
of the smokebox; where the table plates join the smokebox 
and re they are fitted around the steam pipes and nozzles. 
A | washer should be placed around the contour of the 
smokebox over the edge of the netting and securely bolted 
to the angle iron with a sufficient number of bolts to insure 
a tight joint. Less than half of the railroads reported using 
this band washer, but the feature is strongly recommended 
to it a tight fit of the netting to the frame and to prevent 
loosening of the screen. 

The manhole opening for permitting access inside of the 
screen should be framed with bar iron and likewise the 
manhole door. This door should be tightly fitted to the 
opening by means of bolts. 

Reports indicated a variation in the size of mesh of netting 
and wire but for railroads using the ordinary grade of 
bituminous coal, a netting of two and one-half mesh to the 
inch, No. 11 wire, appears to be most generally used and 
has | found to be efficient. However, in a few instances 


where lignite or an exceptionally poor grade of coal is used, 
it is n 


essary to install netting as fine as four mesh to the 
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Portion of Fire Losses 


inch with No. 14 wire. A few roads reported the use of 
perforated plate, but this was not recommended by the com- 
mittee on account of the gradual enlargement of the per- 
forations and the possibility of this being overlooked in 
inspections. Following the presentation of the report, there 
was considerable discussion and difference of opinion ex- 
pressed in regard to the relative merits of wire netting and 
perforated plate. There are a number of patented front end 
netting screens, the outstanding feature of which is an 
oblongated mesh instead of the old type square mesh. The 
chief claim for the oblongated mesh is a reduction of the 
spark volume with the same or greater draft area. The 
committee believed that the claim was well founded but that 
the size of opening should be limited to 3/16 in. by 3% in. 
The table plates should preferably be of solid sheet metal 
as the front end netting provides ample draft area. Some 
roads reported the use of perforated plates and netting instead 
of solid sheets, but their use was not recommended. 

The reason for having in the front end of a locomotive, 
a number of devices for breaking up cinders that pass through 
the tubes and limiting the size of the mesh in the screen, 
is to reduce the size of the spark passing through and out 
of the stack. In this manner the finer the size of the cinder, 
the less possibility of it carrying fire as it passes through 
the stack. A cast iron lining on the front door of the smoke- 
box with horizontal saw-tooth projections is installed in the 
locomotives of some roads, for further breaking up the 
cinders. 


Ash Pans 


The large amount of air necessary for the proper com- 
bustion of coal in the locomotive must all come through or 
above the ash pan and through the grates. As the larger the 
locomotive, the greater the amount of air required, it has 
been necessary on modern power to drop the ash pan several 
inches below the mud ring to provide a sufficient area for the 
inlet of air. It has been contended by some fire prevention 
inspectors that this space created a fire hazard as it might 
permit the dropping of live coals. Fire dropping from ash 
pans may be due to the door being left open, to improper 
fitting of ash pan and doors, to a hole burned through the 
ash pan, to absence of deflectors on shaker bars or to pans 
being full and overflowing. As it is a standard order that 
no ash pans are to be dumped when the locomotive is run- 
ning, providing arrangements for operating the pans from 
the cab, as used on some roads, is a dangerous practice. 
No provision should be made for dumping the pans except by 
a man standing on the ground. Some roads reported two or 
three ash pan doors operated by one action, but this is not 
a good practice. As in such cases, it is extremely difficult 
to secure and maintain the tight closing of all doors on 
account of the warping of the pans, there should be a special 
action to each door. A rigid fastening as used on the ma- 
jority of roads should be provided to keep the doors closed 
and prevent the vibration of the locomotive causing them to 
open and allow fire to drop. The ash pan wing should be 
so arranged that for each inch of space below the mud ring, 
the ring should extend at least one inch out with an upward 
flange one or two inches high so that ashes falling from the 
grates will not be liable to fall out of the sides on account 
of rocking of the engine. The front of all ash pans should 
fit tight to the mud ring or to the plate supporting the boiler. 
Shaker bars should be protected by deflectors supported at 
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the back part of the ash pan about one-half inch above the 
shaker bars so that clinkers riding the shaker bars will be 
knocked into the ash pan instead of coming out through 
the opening and dropping down. Vent holes when they are 
not winged, should be covered by heavy screen. Solid doors 
are considered preferable to screen doors. 


Fire Doors and Combustion Tubes 


Reports show that during 1920, 18 fires resulting in a 
loss of approximately $9,000 resulted from back fire through 
fire doors. Such back fires occur when the boiler is being 
fired up and may be the result of the blower being too weak 
to support the combustion in igniting the fire or to careless 
handling of oil in starting the fire. This is something that 
can be prevented only by proper care on the part of the 
man starting the fire. 

A number of fires have been caused from flames coming 
out of combustion tubes through the side sheets, the trouble 
generally occurring when the engine is being fired up. The 
flame may set fire to the cab floor and if not discovered in 
time, may result in serious damage. As a precaution, all 
pipes passing through the cab floor should be fitted with 
metal collars flanged on the inside so that there will be no 
temptation for the engineer to close the openings by waste. 
The irregular opening between the cab floor and the side of 
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the boiler also should be covered with metal or other fire 
resisting material. 


Oil Burning Locomotives 


In connection with oil burning locomotives, there are a 
number of precautions which should be taken to reduce the 
danger of fires. When filling oil tanks, care shouid be taken 
to see that sufficient room is left for the expansion of the 
oil when it is heated. Tanks should never be filled to within 
more than two inches of the top. Flame or an open light 
should never be brought nearer than 10 ft. from the oil tank, 
manhole or vent. The arrangement of flash walls and side 
walls in the firebox and the adjustment of the burner should 
be such that soot does not collect in bunches and, when dis- 
lodged, pass through the stack. Great precaution should be 
taken in starting fires, particularly where there is no external 
source of steam to operate the oil burning apparatus and 
the blower. When sanding flues on the road, a place should 
be chosen where the burning soot will not start fires. The 
sand used should be free from all particles of charcoal, 
wood or waste. When putting the engine in the roundhouse, 
fires in all burners should be put out by closing the tank oil 
outlet valve and allowing the oil in the pipe to burn out. 
The burners should then be blown out and the oil regulator 
valve closed. 


Handling Locomotives on Descending Grades 


Drifting and By-pass Valves Important; Effect 
of Reverse Lever Position and Use of Throttle 


By A. G. Newell 


Road Foreman of Engines, El Paso & Southwestern 


HERE has been considerable discussion in regard to the 

T proper manner in which to operate a lecomotive when 

drifting, in order to obtain the best results as to lubri- 

cation and the reduction of wear and tear on machinery, but 

the writer has failed to find a case where the statements were 
backed up with the proof. 

It is the practice on some roads to drift at a short cut-off; 
others advocate half stroke, while in one case, it was claimed 
that the best results could be obtained by drifting with the 
reverse lever on the center. Nearly all roads recommend the 
use of the drifting throttle, which, in my opinion, is one of 
the most effective ways to help use up our already limited 
coal supply. The manually operated drifting throttle may 
be economical on roads in a level district, but on mountain 
roads where engines are drifted long distances, investigation 
will show that its effect in reducing the coal pile are sur- 
prising. 


Drifting Throttle Uses Considerable Steam 


By actual tests made on a 27 in. by 32 in. Mikado type 
freight locomotive, which was equipped with a manually 
operated drifting throttle, it was found that with the throttle 
set to furnish sufficient steam to prevent the intake of air 
into the cylinders through the relief valves at a speed of 35 
miles per hour and bringing the train to a slow speed with- 
out changing the throttle, a very noticeable exhaust could 
be heard at the stack. By bringing the train to a standstill, 
sufficient steam was admitted to the cylinders to move a 
2,000-ton train on level track. Why furnish this much 
steam to perform a certain service when a much smaller 
amount, if admitted to the right place, will produce the same 
results ? 

Furthermore, with any manually operated device such as 


a drifting throttle, it is necessary to depend on human judg- 
ment, which, as we all know, is unreliable. Granting that 
the manually operated throttle will be used at all times, the 
results are uncertain; where one engineman would be prone 
to use too much steam, the next man would very likely go to 
the oposite extreme. 


Carbonization, So-Called, Is Mostly Dirt 


It has been demonstrated that the greater part of the so 
called carbonized oil, which adheres to the walls of steam 
passages, valve spools and cylinder heads, and which wa: 
formerly believed to be caused by air being admitted to the 
valve and cylinder chambers while they are at a temperaturt 
of nearly 700 deg., is nothing more nor less than small par 
ticles of carbon, silicious matter and deposits from front 
end gases. When the throttle is closed suddenly while rur- 
ning at a high rate of speed, the gases are drawn into the 
nozzle stand, and thence to the valves and cylinders where 
the suspended matter adheres to the oily surfaces and bakes 
or forms the so-called carbonized oil. 

The condition may be almost entirely eliminated by at- 
mitting a limited amount of live steam to the exhaust and 
admission channels on each side of the engine, equipping the 
engine with a suitable by-pass valve and drifting at a full 
cut-off or with the reverse lever in the corner. The admis 
sion of a small amount of steam to the exhaust passages 
prevents the front end gases being drawn into the valve 
and cylinder chambers, while the steam admitted ¢o tht 
steam pipe or passages distributes the oil and_ provide 
a steam vapor. 


Automatic Drifting Valves Only Remedy 
A reliable automatic drifting valve is the only meal’ 
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whereby we may hope to economically eliminate the so- 11!4-in. pipe which was split at the front end to 1-in. pipe 


called carbonization and increase the mileage per pint of 
valve oil. There are several drifting valves on the market 
but none of them seems to have been fully perfected; until 
there is more interest and support given to the development 
and maintenance of this device by the railroads, it is 
doultful if any great advancement will be made. 


(he writer recently assisted in a series of tests made in a 
mountain district on a Mikado type freight locomotive 
having 29 in. by 30 in. cylinders and 63 in. drivers and 


] 


equipped with an automatic drifting valve, known as the 
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Section of Miller Drifting Valve 
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ve, in addition to relief valves and American Loco- 
pe by-pass valves. ‘The test was conducted to de- 
ist what takes place in the cylinders when drifting 
s speeds and cut-offs and with the devices alter- 
rking and cut out. 

the relief valves had an opening area equal to 
n. ‘The by-pass valves each had an opening equal 
ver cent of the area of one cylinder. When the 
alves were applied they were fitted to the relief 
es so that it will be understood that when they were 
\ir was admitted through the relief valves. The 
alves each had an opening equal to 0.47 sq. in. 
ve steam line leading to them from the fountain was 
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and again reduced at the valves to 34 in. pipe, so it can 
readily be seen that very little live steam is used in con- 
nection with this type valve. 


The Miller Drifting Valve 


The Miller drifting valve is a combined relief and drifting 
valve. It can be tapped into the steam channel at the 
steam chest by a direct connection, or into the side of the 
steam pipe by means of an elbow connection. 

The operation of the valve is as follows: Live steam 
from the boiler enters the valve at the upper connection, A. 
When the locomotive is shut off the relief valve B drops, 
forming a partial vacuum under the drifting valve piston C. 
Atmospheric pressure on the top of this piston brings it 
down, closing the air ports D in the relief valve body and 
opening a communication from the steam admission port E 
to the valve chamber of the locomotive port F, exhaust cavity 
G, and ports H, so that steam can flow direct from the 
boiler into the locomotive valve chambers from which as the 
valve moves, it is admitted into the cylinder. At the same 
time steam through the exhaust cavity G flows to the ex- 
haust cavity in the cylinder casting to prevent front end 
gases being drawn in through the exhaust nozzle should the 
reverse lever be carried too high. 

In other words, with this valve, both exhaust and admis- 
sion ends of the cylinder are kept filled with live steam at 
a low pressure. When the throttle is again opened the 
pressure of steam underneath the relief valve forces it 
upward to closed position. Some of the steam entering the 
drifting valve is trapped between the top of the relief valve 
B and the bottom of the drifting valve piston C and forces 
the piston up, closing the port F to the admission of live 
steam, and at the same time opening the air ports D in the 
relief valve body. 

The construction of the valve is such that it is impossible 
for sufficient pressure to accumulate in the cylinders to 
cause the locomotive to move off, as the relief valve is always 
wide open except when the locomotive is drifting; conse- 
quently any steam accumulating in the cylinders can flow 
out through the relief valve in the usual manner. Should 
the locomotive have a leaky throttle which would permit 
sufficient pressure to accumulate in the cylinders to close 
the relief valve, the safety feature on the drifting valve, 
which consists of a small lever J attached to the cam K on 
top of the drifting valve, can be brought into operation. 
Turning this lever causes the cam to force down the long 
stem L passing through the drifting valve C and hold open 
the relief valve B thereby permitting the escape of steam 
from the cylinders. 


Tests of By-Pass, Relief and Drifting Valves 


The tests referred to included five trips, all with the same 
locomotive, on the same run, with practically the same weight 
of train and under uniformly good weather conditions. In- 
dicators were attached to each cylinder and a number of 
cards taken at both 50 per cent and at maximum cut off 
for speeds of 10, 20, 30 and 40 m. p. h. A comparison of 
the various indicator cards demonstrated clearly the rela- 
tive importance at various speeds of relief, by-pass and drift- 
ing valves, singly or in combination, as well as the effect 
of the position in which the reverse lever was carried. A 
few of the typical cards are reproduced and some of the 
data taken from the cards are given in the table. 

On the first test trip the relief and by-pass valves were 
blocked shut and neither drifting valves nor throttle were © 
used while descending grades. ‘The indicator cards showed 
considerable compression and a relatively high mean effective 
pressure at 50 per cent cut-off. With the reverse lever in 
the full forward position the vacuum averaged higher than 
under any of the other conditions. The locomotive pounded 
badly at any speed above 20 m. p. h. with 50 per cent cut-off. 
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This test run demonstrated the fact that on roads where 
¢onsiderable: drifting is done it is essential that some form 
of drifting, by-pass or relief valve be provided, or else the 
engineer must be depended upon to operate with a drifting 


Voi. 96, No. 3 





valves being trapped in the cylinders. However, it was so 
small that no pounding was observed. The results showed 
that a by-pass valve of sufficient capacity to permit a free 
passage of pressure from one end of the cylinder to the other 











































throttle. 

On the second test trip the relief valves were in operation 
but by-pass valve remained blocked shut and neither drifting 
valve nor throttle were used while descending grades. The 
compression was high, averaging nearly the same as on the 
previous run. There was still considerable mean effective 
pressure while the vacuum was slightly improved, more so 
at maximum cut-off than at 50 per cent. The improvements 


was necessary to prevent front end gases being drawn into the 
cylinder by the creation of a vacuum and that in addition a - 
small amount of steam should be admitted to the exhaust and 
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were so small, however, that it was clearly demonstrated that ; 
relief valves alone are of very little value. Moreover, the - mma _ 50% Cut-Off 
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live steam passages. ‘The indicator cards further bore out 
the theory that better results are obtained by drifting at full 
stroke. 

On the fifth test trip the Miller drifting valve was again 
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20 m.p.h., but at 30 m.p.h. and over, both vacuum and 
compression were in evidence. During this trip the loco- 
motive drifted at the various speeds with the reverse lever 


Test 1—Relief and by-pass valves blocked shut, drifting valves closed 
drifting throttle not used. tl 

Test 2—Relief valves operative, by-pass valves blocked shut, drifting 
throttle not used. 

Test 3—Relief valves and by-pass valves operative, drifting valve shut 
































off, drifting throttle not used. " 
— a sy-pass valves operative, relief valves inoperative, Miller drifting p 
by - valve used. 
te _ Oo Gut Off Test 5—By-pass valves blocked shut, relief valves inoperative. Mille: tl 
drifting valve used. tl 
Max Cut-Off al e 
—— = a a — . . ‘ aaa 
OMPH 10 were inoperative and throttle was not used while drifting. 
me The results were decidedly inferior to those obtained during q 
the preceding trip and indicated that it would not be ' 
X —_ ) 50% Cut-Off economical or practical to design a drifting valve large 
% Cut-Off 
ae En -- eal 
TEST N?.2 40 MPH . __Max Cut-Off i 
Test No. 2—Only Relief Valve in Operation 10 M.P.H. 
P _ 50% Cut-Off ( 
at half stroke or greater with little pounding. By increasing — 
the area of the by-pass valves the vacuum could, no doubt, Max Cut-Off 
be eliminated even at the higher speeds. ~ FESTNOA AOMPH. os 


By-Pass Necessary Even When Drifting Valve Is Used 


On the fourth test trip the by-pass valves were again used 
and the Miller drifting valve was added. As the drifting 
valves were screwed into the relief valves, the latter became 
inoperative insofar as admission of air was concerned. With 
the exception of the 10 m.p.h. and 20 m.p.h. cards at 50 
per cent cut-off ideal conditions were obtained under this 
combination. The slight compression shown on the 10 
m.p.h. and 20 m.p.h. cards at 50 per cent cut-off was no 
doubt caused by a small amount of steam from the drifting 


Test No. 4—Both By-pass and Drifting Valves Used 
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enough to provide sufficient steam to destroy the vacuum 
unless a by-pass valve was also employed. 

Pyrometer records showed thai when the locomotive was 
equipped with both by-pass and drifting valves the cylin 
der pressures dropped much lower when the main throttle 
was closed than when these devices are not used. This 
has an important bearing on the life of cylinder packing 45 
sudden changes of temperature together with excessive com- 
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pression and vacuum will in a short time result in broken 
packing rings. 


Conclusions 


(he conclusions arrived at as a result of these tests may be 
summed up as follows: The modern locomotive operating in 
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ict where more or less drifting is done, should be 
with a by-pass valve of sufficient size to allow 


RAILWAY MECHANICAL ENGINEER 135 










the pressure in the cylinders to float back and forth, without 
creating vacuum or compression as the piston moves from one 
end to the other at its maximum speed. In addition, a 
reliable automatic drifting valve that will admit a limited 
amount of steam to the exhaust and live steam channels 
should be applied. In the absence of the automatic drifting 
valve, good results may be obtained by the careful manipu- 
lation of the main throttle at the top of descending grades or 
approaching a stopping place. The pyrometer shows that 
cylinder temperatures may be lowered sufficiently by working 
a very light throttle for a mile or so after tipping a sum- 
mit, prior to shutting off completely. To make a success 
of this method requires close supervision and co-operation 
of the enginemen as the careless engineer is apt to either 
forget entirely or close the throttle too much, or not enough, 
to obtain the desired results. Another point that was proved 
beyond a doubt during these tests is that the least com- 
pression and, therefore, the least pounding is obtained with 
the reverse lever at full stroke when drifting. With the 


modern power reverse gear the above method can and should 
he practiced. 


K'actors im the Business of Owning Locomotives* 


Motive Power and Operating Departments Must Work 


Together in Design and Operation to Secure Economy 


By C. B. Peck 


Western Mechanical Editor, Railway Age 


SETTING before you tonight what I conceive to be a 
| the important business angles of locomotive policy, 
purpose is not that of an exhaustive treatment but 
suggest something of the relationships which mat- 
n widely different jurisdictions bear to each other in 

1 effect on the well being of the railroad. 
scussing the ownership and operation of locomotives 
isiness proposition rather than from the technical view- 
point, it may be pertinent to consider for a moment who owns 
omotives. ‘‘The railroad, of course,” you say. But 
road is sharply restricted in its enjoyment of its prop- 
public regulation and if we consider the locomotive as 
icer of gross ton miles rather than as an end in itself, 
a | ff the responsibility for expensive service should be 
placed squarely on the shoulders of the public. Indeed the 
yur s there now, but there is not a realization of its cause. 


Purchasing Policy 


first business relating to the ownership of locomotives 
is t purchase. The question of what policy should be 
ado by railway managements with respect to the acquisi- 
tion of motive power is an exceedingly difficult one to discuss. 
as the fundamental principles may appear to be, 
plication is affected by many variables the relative 
wel f which must at best be determined on the basis of 
very meager knowledge. For instance, if a heavy investment 
In ment is to be made during a period of heavy traffic 
in that the public demand for transportation may be 
met t what assurance has the management that the crest 
of t ve of heavy business may not have passed before the 
equipment is delivered? If such be the case, what effect is 
the en of the added fixed charges likely to have on the 
finat safety of the corporation until the next period in 
e new investment has an opportunity to develop its 
ing capacity? Again, with public regulation limit- 
presented before the Western Railway Club, February 20, 1922. 





ing the maximum return on railway capital to 6 per cent, 
and then taking care to see that on the average the maximum 
shall not be reached, what likelihood is there that the credit 
of the roads will more than meet the need for the additional 
facilities constantly demanded by the steady industrial and 
commercial expansion of the country? 

With these reservations, then, it may not be out of place to 
suggest that the ideal purchasing policy is one in which, not 
locomotives, but locomotive service is the objective. In other 
words not the lowest price but the least cost per 1,000 gross 
ton miles or per passenger car mile during the life of the 
locomotive should be the aim of the management. 

The five items of direct cost of freight train operation per 
1,000 gross ton miles for the Class I roads during the first 11 
months of 1921 averaged $1,254. Interest on investment 
and depreciation charges for the same unit of service approx- 
imated a total of 714 cents. The relative importance of loco- 
motive price and operating costs is clearly indicated by these 
figures. The direct items of unit cost of train operation are 
given in detail in the table. 


Economics and Design 


In preparing for the purchase of new motive power the 
mechanical department has one of the best opportunities that 
could possibly be offered to go into the whole vast field of 

. the economics of railway operation. Even the detail mechani- 
cal design cannot be settled on the basis of sound judgment 
until the designer has at his command a thorough knowledge 
of the limitations of operating and maintenance facilities and 
a sound appreciation of the relation of the cost of maintain- 
ing each group of the details to the total cost of locomotive 
maintenance. How many roads know the relative cost of 
maintenance per locomotive mile of locomotives of different 
classes now in service, and can tell whether the differences are 
due to the boiler, the rods, cylinder conditions, valve motion, 
frames or driving boxes? Also whether the differences de- 
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velop. in the back shop or in running repairs? The results 
of a study of this nature would be tremendously valuable to 
the designer in his selection of details. One year’s saving in 
maintenance on an order of 50 locomotives, after they had 
begun to come through for classified repairs would probably 
defray the entire cost of the study and a sound basis would 
be established for the rapid elimination from the standards 
of the road of the undesirable designs. Serious defects of 
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design, tending to cause failures or leading to marked incon- 
venience in the roundhouse or shop are readily caught. But 
there are still big possibilities for the exercise of judgment 
within the range of safe and apparently satisfactory designs. 
Judgment is nothing but guess work unless founded on fact. 

But at the outset the designer has even a broader survey to 
make—one involving almost. every item of direct train 
operating cost, as well as the investment charges. The limits 
of weight and tractive effort are generally fixed by conditions 
outside of the locomotive itself, such as strength of bridges, 
standards of track maintenance, etc. Within these limits, of 
course, increasing the capacity of the locomotive decreases 
the unit cost of crew wages and to a less extent the fuel bill. 
The cost of maintenance is almost as large as crew wages and 
increasing the size of the locomotive may materially increase 
this item of expense if the working loads on the running gear 
become excessive, or if the size of the locomotive outgrows the 
facilities for its maintenance. Unit investment charges may 
also be adversely affected if outgrown shop and terminal fa- 
cilities lead to a marked reduction in the yearly mileage of 
the motive power. 

The big problem, however, is to determine how much shall 
be added to the pound price of the bare locomotive for those 
items of equipment that will increase its capacity without ma- 
terially increased weight, or will decrease one or more of the 
important items of unit operating cost. 

It is not the purpose of this paper to enter into a detail 
discussion of the possibilities of this growing group of de- 
vices; they are known to be large by executives as well as by 
mechanical department officers. Suffice it is to say that no 
road need be without reasonably accurate knowledge of the 
relative importance of each of the factors in its direct train 
operating costs, and that the final decision as to the selection 
of such devices should be based on their probable effect on 
the sum of the cost of fuel, crew wages, locomotive repairs 
and the investment charges. Of this sum the latter form a 
very small part, but I fear that they are too frequently the 
sole factor considered. 


Utilization and Maintenance 


An analysis of the operating statistics compiled by the 
Interstate Commerce Commission for the period from 1903 to 
1913 inclusive, has developed the fact although there was a 
marked improvement during that period in the extent to 
which the potential hauling capacity of freight locomotives 
was utilized, there was actually a steady decline in the total 
yearly traffic moveraent obtained from each unit of hauling 
capacity. The average train load had increased more than 
the tractive effort of the average freight locomotive, but the 
average number of train miles made by each locomotive in a 
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year showed a marked decline. Continuing the comparison, 
the tremendous increase in traffic which reached its maximum 
in 1918, led to a big increase in the actual volume of trajfiic 
moved by each unit of tractive effort. But this was obtained 
entirely by increasing the train load, the average train mile- 
age per locomotive per year remaining practically the same as 
in 1913. In 1920, the record year for volume of traffic, the 
same conditions continued. 

What does this mean? In the first place it shows that the 
extent of utilization of the capacity of the locomotive when it 
actually moved, has been greatly increased, with large de- 
creases in the crew time, fuel consumption, cost of train and 
engir? supplies and the enginehouse expense per unit of 
traffic moved. But the average number of train miles per 
locomotive has declined from about 22,000 in 1903 to about 
18,000 in the high years 1917 and 1920. This decline is 
equivalent to a loss of two months a year of the kind of 
service rendered in 1903. To restore the former conditions 
would mean that % of the present investment in locomotives 
could be released for productive use in providing other much 
needed facilities. 

There are several causes for this marked decline in loco- 
motive mileage, not all of which are under the control of the 
managements. One of the latter, for instance, is the effect of 
the locomotive inspection law. But it is pertinent to note that 
the number of locomotives has increased more than 50 per 
cent during the 17 years under consideration, and the average 
hauling capacity has increased between 65 to 70 per cent. 
In other words, there is at least 214 times as much locomo- 
tive hauling capacity to be maintained as there was in 1903, 
and some of this capacity probably requires more attention 
per tractive effort unit than did the average unit of the earlier 
period. The meager expansion of shop and engine terminal 
facilities which has taken place during the same period cer- 
tainly has been far from adequate to care for this great in- 
crease in motive power and it seems probable that this is one 
of the largest, if not the largest single cause of the decrease 
in train miles per locomotive. 


Longer Runs 


The distribution of locomotive hours published by the 
Railroad Administration indicates that the average service- 
able locomotive spends not more than 40 per cent of its time 
on the road, and a little over 50 per cent at the roundhouse. 
These figures reflect the effect of the short operating district, 
averaging approximately 100 miles in length, which is so 
strongly entrenched in American railroad practice. 

There are instances where it has long been the practice to 
operate passenger locomotives over two freight engine dis- 
tricts, with or without a change of crews, and in several cases 
increased passenger engine runs have recently been estab- 
lished. On the Missouri, Kansas and Texas, after several 
months’ experience with passenger locomotives operated con- 
tinuously a distance of 400 miles, the distance was increased 
on one run to 672 miles, with the result that three locomo- 
tives were doing the work which five were formerly required 
to do. In this case the locomotives are operating in oil burn- 
ing territory, which, of course, eliminates one of the greatest 
difficulties in the way of long engine runs, i. e., the mainte- 
nance of a good fire without detaching the locomotive and 
running it over a cinder pit to clean the fire en route. Some 
experimenting has also been done in increasing the length 
of freight locomotive runs with very promising results, but 
this work has not yet reached the point where any general 
conclusions can safely be drawn from it. 

What are the possibilities of long runs? Taking the 
country as a whole about 10.5 hours are spent on the road 
and 13.5 hours either in the terminal or at the roundhouse 
out of each 24 serviceable locomotive hours. Doubling the 

length of the run would probably have little effect on the 
average number of terminal hours per trip, but would double 
the hours on the road. Then instead of 10.5 hours out of 
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each 24 serviceable hours an average of 14.6 hours of actual 
service would be obtained. This is an increase of about 40 
per cent. Putting it differently, for each 10.5 locomotive 
hours actually required in moving trains there would be 6.75 
hours in terminals instead of 13.5 hours, a reduction from a 
total of 24 to 17.25, or 28 per cent. Eventually, but not 
immediately, this would mean a 28 per cent reduction in 
investment charges per unit of service. If the fires do not 
require cleaning enroute it would reduce the engine house 
xpense per unit of service by 50 per cent. The cost of re- 
airs would not necessarily increase; indeed the closer atten- 
ion to running repairs required to insure against engine 
ailures would tend to prolong the mileage of the locomotive 
tween classified repairs. 

Where locomotives are now operating in assigned service, 
increasing the length of runs may lead to much less satis- 
factory maintenance conditions, since it will tend to create 
pooling conditions with a loss of interest in the upkeep of 
the locomotives by the crews. This will have to be paid for 
at the terminals in increased inspection or the plan is likely 
to prove a failure at the outset. 

Wherever a general extension of locomotive runs proves to 
be practicable an opportunity is offered for the concentra- 
tion of work at the better equipped terminals. On the de- 
velopment of these terminals future appropriations may be 
concentrated, with much more effective results than would 
follow the wider distribution of the same amount of capital 
over the additional number of intermediate terminals. 
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Dispatching 


The locomotive, like any other machine, has its limitations. 
Failure to respect these limitations inevitably leads to in- 
creased operating costs. Any machine gives the best results 
when subjected to steady and constant use, following as 
nearly as possible a fixed routine. In the case of the loco- 
motive this would require dispatching after a fixed minimum 
period in the hands of the mechanical department with a full 
tonnage train movement over the division without delay on a 
regular schedule of running time, followed by the delivery of 
the train and the return to the mechanical department with- 
out terminal delay at the terminal. It is, of course, unneces- 


sary to call attention to the effect of delays, either road or 
terminal, in increasing crew overtime, and fuel consumption. 
Nor does it need much argument to convince any mechanical 


department officer that excessive delays greatly increase the 

amount of boiler work. Here, the business of locomotive 

Operation comes in vital contact with transportation yard 

facilities and passing tracks, on the adequacy or inadequacy 

of which depends the possibility of obtaining ideal locomotive 
operating conditions. 

But there is another possibility for stabilizing locomotive 
m, that does not involve the question of capital ex- 
re for other facilities. That is the possibility for 

tganizing freight train movement on the basis of regularly 

ed dispatchings, so fixed as to smooth out the load 

‘s, yards and engine terminals. The common prac- 

fleeting trains over the road overloads the passing 

cilities on single track lines, thus causing excessive 
lays. It chokes terminal yards, which are excessively 

comparatively short periods followed by longer 
per of idleness, and throws a load on the engine terminal 
that ilts in long delays to locomotives under steam, short 
um repairs, delay in dispatching and engine failures. 

Thi verloads increase the unit cost of yard operation, train 

ges, engine house expense and, through neglect of 

n the early stages of their development, inevitably 

increased maintenance expenditures. Of course 
lasses of traffic demand a service that leaves no 
to how or when the trains shall be moved. But 

t bulk of traffic on American railroads can be started 

iy at 10, 12 or 2 o’clock as well as at 6 o'clock. 
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Maintenance 


For the first 11 months of 1921 the combined cost of loco- 
motive repairs and engine house expense per 1,000 gross ton 
miles on the Class I railways slightly exceeded the cost of 
train and engine crew time, and was only a little less than the 
cost of fuel. These two accounts, the sum of which is tre- 
mendously influenced by the character of shop and engine 
terminal facilities, are therefore among the three principal 
items of direct cost of train operation. 

Two railroads operating in the same region, through 
country of much the same nature, handle practically the same 
character of traffic in about the same average train loads, both 
passenger and freight. With the exception of enginehouse 
expense and locomotive maintenance, the unit costs of train 
operation on the two roads differ but slightly. Over a period 
of four years’ enginehouse expense on Road A averaged 5.5 
cents a train mile, and on Road B, 7.3 cents a train mile. 
Locomotive repairs cost Road A 17 cents a train mile and 
Road B 26.9 cents a train mile. Road A gets about 40 per 
cent more train miles a year from each locomotive owned 
than does Road B. Shop and engine terminal facilities on 
Road A are considerably above the average; those on Road 
B, particularly its back shop facilities, are much below the 
average. 

On the business handled during the four years the above 
difference in the rate of expenditure on these two accounts 
cost Road B an average of about $2,300,000 a year. Assum- 
ing that half of this difference is brought about by causes 
which increased and improved facilities could not remove, 
the saving of the remainder would justify a capital expendi- 
ture of over $9,000,000 on the basis of a 12% per cent re- 
turn—certainly liberal enough to be attractive even in these 
days of high interest rates. The book value of this road is 
approximately $400,000,000, and it is doubtful whether the 
value of all shops, engine terminals and shop facilities for 


the care of both the cars and the locomotives exceeds 
$16,000,000. 


Capital Expenditure 


But before passing final judgment on the managements of 
these two roads one other comparison should be made. Road 
A has a history of extremely conservative financing which 
places its present management in a position of security; the 
sheriff has his eye on Road B. Road A is considerably above 
the average in its ability to accumulate a surplus; Road B’s 
situation is fairly typical of the situation with which the 
greater part of the railroads in the United States are con- 
fronted today. 

With these facts in mind let us try to answer the question, 
“Where would Road B get $9,000,000, or half of that 
amount, to provide additional shop and terminal facilities ?”’- 
“But,” you say, “the prospect of a saving in operating ex- 
penses equal to a return of 1214 per cent, possibly even 
larger, ought to be attractive enough?” Undoubtedly it is 
attractive enough to the management of Road B, but put 
yourself in the place of the investor a moment and remember 
that your bonds will not alone enjoy the security of the high 
earning capacity of the capital you furnish, but that they will 
have to share it with most of the securities already outstand- 
ing. Furthermore, how confident would you feel that the 
public would not relieve the railroad of its 3 or 4 per cent of 
the return, with which it hopes to build up its surplus, long 
before the maturity of your bonds, leaving you with a depre- 
ciated security on your hands? Under these conditions 
would you take the risk? 

It is not difficult to understand why the credit of the rail- 
roads narrowly restricts the amount of new capital they are 
able to raise. And generally speaking, the managements have 
little choice as to how they shall spend it. Daniel Willard, 
president of the Baltimore & Ohio, in his testimony before 
the Interstate Commerce Committee of the United States 
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Senate during the railroad inquiry last May, clearly defined 
this problem as follows: 

“Ts it desirable to spend at this time for new shops §2,- 
000,000, which sum is available and which sum would enable 
it to repair its locomotives at a lesser cost, or should the 
money be used for the purchase of new steel coaches which 
will mean no economy in operation, but on the contrary mean 
an increased cost of transportation because of the greater 
weight of the steel equipment? 

“It was decided,” said Mr. Willard, “that the public in 
this instance would be better served by spending the money 
available for steel coaches rather than for new shops, inas- 
much as it was possible to maintain the motive power in the 
existing shops.” 

The demands of the public for increased service require a 
constant expansion of certain facilities such as industrial 
tracks, cars and locomotives. Unless funds are still avail- 
able after these demands have been met how can the manage- 
ment make the much needed investments in facilities such 
as new shops and enginehouses, which offer opportunities for 
tremendous economies in operating costs, but which will not 
take the place of cars and locomotive in actually moving the 
business ? 

The public is in control of the railroads’ revenues. It 
controls over half of their expenses. The greatest field for 
economy beyond the scope of public regulation requires capi- 
tal expenditure. But the ability of the roads to raise capital 
depends on their credit, and their credit is largely determined 
by the relation between their revenues and expenses. Who, 
then, is responsible for the waste resulting from the use of 
obsolete and outgrown facilities? The railroads or the pub- 
lic? In my opinion, in the long run the public will pay 
dearly for its covetous attitude toward its railroads. 

The question of back shop expansion is somewhat different 
from that of engine terminal expansion. In the latter case 
the necessities of location and service leave little question as 
to who shall provide the capital. The need for additional 
back shop space may, however, be met outside of the rail- 
road. While the opportunities for contracting locomotive re- 
pairs are not as numerous as in the case of cars the possi- 
bilities of utilizing shop space in certain industries during 
slack times, for locomotive repairs might be developed to 
very great advantage, thus postponing the time when back 
shop extensions would become compulsory. If sufficient ca- 
pacity were available in outside shops, the railroads might be 
money ahead by depending on them for future growth, thus 
conserving their credit and at the same time getting the bene- 
fit of real business management in the cost of part of their 
work. Competition of this kind between the railroad and 
the contract shop might have a wholesome influence in the 
development of more businesslike methods of control in the 
management of the railroad shops. 

This statement is not a reflection on the ability of railroad 
shop managements. The methods of accounting for mainte- 
nance expenditures leave them little opportunity for the 
exercise of good business judgment, and any real improve- 
ment in this situation will have to originate with, or have 
the active support of, the chief operating officer or the 
executive. 

Locomotive Rehabilitation 


At the present time we are in an era of intensive locomo- 
tive development which has progressed so rapidly that the 
original construction of probably more than half of the loco- 
motives in service is obsolete. Many of these locomotives 
already have been through one or more rehabilitation proc- 
esses to restore them to a status of usefulness comparable 
with that of the new locomotive of modern construction. 
What should be done with the remainder? 

In answering this question, consideration should be given 
to the question of capital turnover. The maintenance of 
equipment accounts include a depreciation and a retirement 
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account for each class of equipment, which I am inclined to 
believe are not taken seriously enough. 

There is no doubt but that a locomotive could be main- 
tained forever in a physical condition averaging say about 
60 per cent of its condition when received from the builders. 
But improvements in the efficiency and effectiveness of loco- 
motives, as well as in the other parts of the railroad. machine 
with which it must function have in the past and probably 
always will in the future, limit its usefulness to a compara- 
tively short period. In considering the advisability of 
rehabilitating the old locomotive, which has accumulated a 
large part of the fund necessary to replace its original value, 
through the depreciation account, this fact should be kept 
clearly in mind. Furthermore, the cost of the process of 
rehabilitation cannot all be capitalized but may involve an 
abnormally heavy charge to the repair account at the time 
the work is done and the locomotive, being old, and of small 
capacity will probably continue to run up heavier unit repair 
charges than would a new locomotive, modern in design and 
capacity. It becomes a question, then, whether it would not 
be cheaper to save the heavy charge to repairs, make the 
necessary retirement charge and raise new capital for the 
difference between the book value of the old locomotive and 
a new one, thereby getting at least a year’s service with only 
nominal repair costs, as well as all the advantages of a 
modern locomotive in reducing the other train operating 
costs. With these facts in mind it becomes a matter for seri- 
ous consideration just how large the depreciation rate should 
be. Too small it tends to perpetuate obsolete and inefficient 
power. Too large it may increase the average of the sum 
of all operating costs. Its correct establishment to best fit 
the probable future development of each road, is not a matter 
of mere bookkeeping but a question directly affecting future 
operating costs. 


Conclusion 


The few business factors which have been here touched 
on are, I believe, sufficient to establish the fact that a railroad 
is an entirety which cannot function as a group of walled-in 
departments, each sufficient unto itself. Probably each one 
of the points suggested is better understood by some of you 
than by me, but if, in attempting to bring them together 
some phase of the subject not in his immediate view may 
have become a little more concrete to any one present, I shall 
have accomplished my purpose. Let no one forget that rail- 
roading is a business and that the yard stick of business 
principles should be applied to every problem, no matter 
how technical it apparently may be. 
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Canadian Tank Cars Being Loaded for Shipment to Soviet Russia 
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Motor Cars Used on New Haven Branch Lines 


Important Advantages of New Passenger Equip- 
ment Are Flexibility and Low Operating Cost 


E economical handling of branch line passenger 
raffic is a vital question today on many railroad lines. 
o or three car trains hauled by a steam locomotive 


pensive to operate and moreover frequently constitute 





operating unit than the situation demands. Due to 
that branch line traffic has failed to produce a net 


ing revenue, it is often customary to operate only one 
» trains a day. As a result of this practice the rail- 


obliged not only to face the competition of the inter- 
trolley, but also that of the automobile and motor bus 
s on parallel highways. 

rder that the railroads may continue to serve the people 





living along their branch lines, it will be necessary for them 
to furnish frequent service in the shape of small flexible 
units which can be operated at‘a sufficiently low cost to show 
a net operating revenue. To meet these conditions railroad 
officers are very naturally turning to the small gasoline- 
driven passenger car, somewhat similar to the motor bus now 
in use in many cities, retaining the gasoline engine and trans- 
mission which have already been brought to a high degree of 
perfection, and adapting the running gear to use on tracks. 
The question of self-propelled motor cars for branch line 
service is by no means new, as several designs of such cars 
were tried out a number of years ago. The fundamental 











Mack Rail Car, 





Used in Local Passenger Service on the New Haven 
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reason for their failure to meet expectations was due to their 
large size and heavy weight which required the use of en- 
gines of high capacity and resulted in high first cost and 
large operating expenses. 

The New York, New Haven & Hartford, situated in a 
heavily populated section of southern New England, has a 
large number of short branch lines which are valuable as 
feeders for the main lines, but which are not earning a profit 
on passenger traffic as at present operated with steam locomo- 
tives. After a thorough investigation of the problem it was 
decided to try gasoline-driven cars. Three cars of this type 
have now been received; one of them is in service between 
New Haven, Conn., and Derby; one between Tremont, 
Mass., and Fairhaven, and the third will soon be assigned. 

The cars combine many of the characteristics of automo- 
tive and railroad equipment as will be noted by reference to 
the illustrations. ‘The motive power is furnished by the 
Mack truck engine, made by the International Motor Com- 
pany, New York. This motor has four cylinders, each of 
5 in. diameter and 6 in. stroke. The power rating according 
to N. A. C. rules is 40 h.p., but the motor actually develops 
a maximum of about 60 h.p. The motor is located under a 
hood placed ahead of the car body and power is transmitted 
by a gear drive to the rear axle which is of the bevel gear 
type, the gear ratio being 4.29 to 1. The axle has no differ- 
ential, and drives two 40 in. wheels with cast steel centers 
and rolled steel tires. ‘The transmission of the selective type 
gives four speeds forward and four in reverse with direct 
drive in high: speed. 

The leading truck is of the four-wheel type with 20 in. 
diameter wheels. ‘The axles, like those of the driving wheels, 
run in Timken roller bearings. The truck has a swing bol- 
ster supporting leaf springs which in turn carry the under- 
frame. At the rear the frame is also supported on leaf 
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A brake valve mounted in front of the driver’s seat controls 
the application directly and the release through a quick re- 
lease valve installed close to the brake chamber. The braking 
force is obtained through two dished plates between which is 
placed a heavy rubber diaphragm. The diaphragm is con- 

















Front End of Body, Showing Driver’s Seat and Controls 


nected to a push rod which transmits the pressure to the 
brake shoes. In addition a hand brake is provided, which 
acts on the rear wheels only and is operated by means of a 
wheels which corresponds to the steering wheel on motor cars. 

The car has seating capacity for 35 passengers and bag- 
gage capacity of 1,000 lb. The body is 27 ft. 10 in. long 
and 9 ft. wide inside the window sills, with a height of 6 ft. 



















































































springs which are slung under the rear axle. In order to 
reduce vibration and deaden sound, rubber blocks are inter- 
posed between the ends of the springs and the car frame. 
The cars are braked by the Westinghouse Air Brake Com- 
pany’s motor vehicle brake. The pressure for this device is 
taken from the compression in two of the engine cylinders 
and is stored in two small chambers on either side of the car. 
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Plan and Elevations of New Haven Motor Car 


6 in. from floor to ceiling. The maximum width at the steps 
is 9 ft. 8 in.; the width at the eaves, 9 ft. 7 in., and the 
maximum height above the rail, 10 ft. 5 in. The car weighs 
23,400 lb. equipped, or about 30,000 Ib. when filled. 

The body of the car was built by the Osgood-Br.idley 
Company, Worcester, Mass. The frame is of wood and steel 
covered with No. 18 openhearth steel plates. The flooring 
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in the passenger compartment is 13/16 in. yellow pine, with 
maple floor mat strips extending down the aisle and to the 
front entrance steps on both sides. In the baggage compart- 
ment the floor is 14 in. thick. Under the flooring is a layer 
of hair felt insulation which is held in place by corrugated 


steel plates, No. 24 gage. The sides of the car also have a 
laver of hair felt which is covered with agasote. The roof 


is of tongued and grooved sheathing covered with canvas. 
The inside width of the body is sufficient to provide space 
for five passengers across the car. For this reason two- 
capacity seats have been placed on the left side and three- 
capacity seats on the right side of the aisle. This reduces the 
length of the body, which is very desirable because it re- 
duces the overhang beyond the rear wheels and cuts down the 
dead weight. The seats, which are made by Heywood-Wake- 
field Company, Wakefield, Mass.; have pressed steel wall 
plates and pedestals and fabrikoid upholstery. The car 
body is heated by the exhaust from the engine which is con- 
nected to a special exhaust heating control valve on the 
muffler pipe. There are no heating pipes in the baggage 
compartment. The interior lighting is controlled by a New- 
bold 12-volt miniature train-lighting system, 12 lights of 


15 candle-power each furnishing illumination for the body. 
[he exterior light consists of golden glow 9 in. headlights 
of 32 candlepower at front and rear with classification and 
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marker lamps of 4 candlepower. Klaxon and Strombose 
horns are provided for warning devices; the Strombose horn 
being used for railroad crossing signals in order that the 
autoists will not confuse the sound with that of automobiles. 

In service the car maintains a speed of about 35 miles an 
hour on level track and has made 40 miles an hour. It 
maintains 20 miles an hour on 34 mile grades of 2 per cent. 

One of the items of greatest interest in connection with the 
gasoline rail car is the cost of operation, but the limited 
experience with these cars does not make it possible to give 
a close estimate of costs. However, it seems certain that this 
type of vehicle will effect remarkable economies in wages, 
fuel, maintenance and fixed charges. The crew required to 
operate the New Haven car consists of two men, an engineer 
and a conductor. Gasoline consumption averages about % 
gal. per mile. Cost of maintenance is yet to be determined. 

The popularity of road motor buses augurs well for the 
success of the rail motor car, which operates far more 
smoothly and can safely maintain higher speeds. There is 
every indication that the service will be popular with pas- 
sengers. From the railroad standpoint the advantages are 
many. Operating costs are reduced; the necessity for ex- 
tensive terminal facilities are eliminated; in short, the car 
provides a flexible, economical unit that is just what the rail- 
roads need for handling branch line traffic. 


Recent Changes in American Hose Connectors 


Heads 


Passenger 


Interlocked Under 


Pressure— 


Permanently Attached Freight Interchange Adapter 


HE American automatic hose connector is one of the 
| vy connector devices placed on trial during the past 
seven years, the practicability and reliability of which 
has been indicated by an extensive period of service. It is 
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senger Connector Head; Brake Pipe and Signal Adapter 
s Attached Direct to the Head, Steam Heat 
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vice on the equipment of eight steam railroads 
dustrial roads in the United States and installa- 


tions are now under way on several other steam railroads. 
The American connector is manufactured by the American 
Automatic Connector Company, Cleveland, Ohio. It is of 
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Application of Passenger Connector with Chain Support and 
Automatic Pressure Lock 





the butting joint type with a so-called pin and funnel type 
gathering and registering device, and the head is designed 
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to provide a gathering range of 71% in. vertically by 7 in. 
horizontally, a range materially greater than that of the 
standard coupler. Each connector complete consists of six 
parts and weighs 50 lb. As shown in the illustrations, the 
brake pipe is in the center of the bearing face of the con- 
nector head; on passenger heads the center of the signal 
port is located 31% in. above and the center of the steam heat 
port 4 in. below the center of the brake pipe port, The ports 
normally lie in the same vertical plane as the center line of 
the drawbar, with the pyramidal or projecting guide at the 
right and the receiving guide at the left when facing the car. 

When two connectors are joined the gaskets are slightly 
compressed and the contact between the heads is made at 
four points. ‘These points are 11 in. apart horizontally and 
15 in. apart vertically, a spread of bearing that assures free- 
dom from leakage in going around sharp curves or over 
rough track with frozen hose. 

The connector is suspended from a malleable iron bracket 
whick: is either bolted to a lug on the coupler head or directly 
to the coupler shank. For installations on existing equip- 
ment the lugs may readily be welded on, while new couplers 
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American Freight Connector with Permanent Interchange Adapter 


may be secured with the lugs cast on. The standard arrange- 


ment of hose connections remains undisturbed. 


The first extensive installation of American connectors,* 
comprising 100 freight cars, 18 locomotives and 24 passenger 
cars, was made on the Copper Range Railroad at Houghton, 
These connectors have been thor- 
oughly tested under severe conditions as to climate and cur- 


Michigan, early in 1919. 


vature and are still in service. 


Since that installation a number of improvements, either 
in the head itself or its attachments, have been made to in- 





“The connectors applied to this equipment were briefly described in the 


Daily Railway Age, Tune 18, 1919, page 1477. 
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sure positive maintenance of vertical alinement, the auto- 
matic locking of the heads under high steam pressure in 
passenger service and to provide a convenient freight inter- 
change adapter. 

The application of the chain suspension to both passenger 
and freight connector heads, by which accurate vertical 
alinement of the head is assured while in its free position, 
is shown in the drawing and in one of the photographs. By 
referring to the drawing it will be seen that the length of 

















Application of Freight Connector with Chain Suspension; 
Interchange Adapter in Service Position 


the chain is so adjusted that when the head is free the center 
line of the connector is raised at an angle such that the nose 
of the projecting guide is held 7% in. above the horizontal 
line through the pivot center. In this position the bearing 
face of the connector head projects 114 in. beyond the inside 
face of the coupler knuckle. The angle of the chain is such 
that when connector equipped cars are coupled the slack pro- 
duced by the 11% in. compression gives the heads complete 
freedom of angular movement within the full range of move- 
ment of the car couplers, both angular and vertical. 

In passenger service the use of high steam pressure on the 
steam heat line, particularly between the locomotive and a 
baggage car equipped with head end lighting equipment, 
produces a severe reaction tending to separate the heads un- 
less springs of higher capacity than those used in freight 
service are included in the equipment. As the steam heat 
connection is at the lower port in the face of the connector, 
the tendency is to open up the connectors at the bottom 
around the top bearing surfaces as a pivot. This tendency 
has been utilized to produce a positive lock which holds the 
connectors tightly engaged, irrespective of spring tension, S° 
long as the heads are under pressure. 

By referring to the drawing it will be seen that the lower 
gathering surface of the projecting guide has been ext:nd 
to form a slight shoulder or permanent latch. On the corre 
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sponding surface of the receiving guide is a similar shoulder, 
the two being in such relation to each other that when ad- 


joining heads are brought together they interlock. Any 
tendency of the heads to open at the bottom therefore auto- 
matically brings together the faces of these two projections 
and effectively prevents further opening. When the cars are 
uncoupled, however, the first separation of the connectors is 
at the top; this is insured by the slight elevation of the con- 


nector heads effected by the chain adjustment. This angu- 
larity of the heads disengages the interlocked lugs so that 
they cause no interference with normal operation. 


One of the problems of connector service is the convenient 
idaptation of connector cars to operate with cars equipped 
with standard hose connections. An interchange adapter for 
freight connectors has been developed by the American Auto- 
matic Connector Company, which is permanently attached 
to the connector head and can be placed in or removed from 
the interchange position in a few seconds without tools. In 
one of the illustrations the adapter is shown clamped in 
operation position and in another it is swung back out of the 
way. ‘The adapter is locked in service position by means 
f a lever at the bottom which is engaged in a slot between 
two lugs at the bottom of the connector head. Laterally pro- 
jecting shoulders on the lever engage the rear surfaces of the 
lugs. In closing the lever these projections, in passing the 
orners of the lugs, compress the gaskets in the face of the 
onnector, the pressure being slightly relieved when the lever 
has been fully raised. The lever is thus held in the locking 
position without the use of mechanical fastenings which 
materially simplifies the operation of applying or removing. 

(he American connector has been thoroughly tested on the 
Copper Range Railroad under particularly severe climatic 
conditions, in both freight and passenger service. While the 
connector may be considered primarily a safety device, the 
results of these tests indicate that its application was fully 
justified as an economy measure. Air hose renewals on the 
100 Copper Range freight cars equipped with the connectors 
were reduced from $80.50 in 1918 to $1.15 in 1919 and 
gasket renewals were reduced from $4.80 in 1918 to $.32 
in 1919. On 20 passenger cars no air hose renewals were 


made in 1919, while in 1918 they cost $16.10. Steam hose 
renewals were similarly reduced from $154.00 to $6.60. On 
the average it is conservatively estimated that the connectors 
may be expected to effect a reduction of 60 per cent in hose 
and gasket renewals. The total cost of maintaining connec- 
tor service on 100 freight cars and 20 passenger cars for a 
peri f 8 months was $40.63. This included hose and 
gasket renewals as well as damage to connector heads caused 
by striking bumpers at mills, and other obstructions, before 
proper clearances were established for the connectors. 


| mnectors greatly reduce brake pipe leakage. This 
improves the operation of the brakes, saves fuel and air 
pu \intenance and materially decreases the damage to 
eq nt from undesired slack action. Air pumps main- 
ter vas reduced 50 per cent on engines regularly hand- 
lin ector equipped cars. 
Copper Range, ore cars move between the mines 
in ; and are uncoupled twice each day, once at the 
nl | once at the mill. Some of these cuts require 
on curves as sharp as 19 deg. and the gathering 
the connectors has been found to exceed that of the 
car ers. In this service the connectors effect a saving 
In ime of one-half hour a day for each 40 car train. 
D the tests conducted in 1919 on the Copper Range 


by 1 reau of Safety of the Interstate Commerce Commis- 
S101 ability of the American connector head to with- 
star isive treatment was clearly demonstrated. In a 
nun f coupling tests with connector equipped cars on 
shar ves and with abnormal conditions of vertical aline- 
ment ficially created to place the connectors beyond their 


range, the only damage suffered by the connectors 
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was the bending of the shafts. Following each of these tests 
the heads were allowed to return to their normal position 
and the cars again coupled. In all cases the connectors 
then performed their intended functions of gathering, regis- 
tering and maintaining tight brake pipe joints. The gasket 
faces are completely protected from injury by an adjoining 
head under conditions which prevent the heads from gather- 
ing and registering, and the form of the projection guide is 
such that it is not susceptible to injury unless from a cause 
serious enough to destroy the entire connector. 

Since the first trial installation of American connectors 
on the New York Central at Chicago late in 1918, trial in- 
stallations have been placed in service on the Copper Range 
Railroad; the Erie; Baltimore & Ohio; Detroit, Toledo & 
Ironton; Nashville, Chattanooga & St. Louis; the Chicago 
Great Western and the Monon. A number of industrial cars 
of the American Steel and Wire and the Carnegie Steel Com- 
panies have also been equipped. All of these installations 
are still in service, except that the original installation on 
the New York Central was removed and substituted by im- 
proved connectors which are now in service. 


Machining Fulcrum Supports 


It is incorrectly supposed that the planer-type milling 
machine is more adapted to machining cast iron than steel. 
While heavier cuts can undoubtedly be taken in the cast- 
iron the modern, powerful milling machine equipped with 
high speed cutters can be used to machine tough steel cast- 
ings and remove the metal quickly and economically. 

The illustration shows a three-head planer-type milling 
machine installed in a large car shop and used for machining 
many parts entering into the construction of passenger and 
freight cars. The particular job on the machine at the time 











Track Scale Fulcrum Supports Machined on 3-Head Pldaner-Type 
Miller 


the photograph was taken was sent to the shop from an 
outside point ane consisted of the fulcrum supports for track 
scales. Ten of these supports which are heavy steel castings 
were clamped to the bed of the machine as indicated and the 
three traveling cutter heads adjusted to work simultaneously. 
The cutters are built up with inserted high speed steel teeth, 
the outside diameters being 171% in. A cutter speed of 50 ft. 
per min. was used, the feed being from 1% in. to 134 in 
per min. While not many car shops possibly would have 


enough work to warrant the installation of a planer type 
milling machine the above is but a single instance of the 
many unexpected uses which develop after a modern pro- 
ductive machine is installed in a railroad shop. 






The Care and Protection 
of Lumber 


Sanitary Precautions to Prevent Decay—The 


By H. A. Sackett 


UCH of the dissatisfaction with timber, particularly 
car lumber, is wrongly charged to assumed inherent 
weaknesses of wood in general, or certain species, 
where in fact carelessness in handling is responsible. The 
cause quite frequently is poor storage facilities, which lead to 
checking, warping, decay, casehardening, etc. Finished metal 
products and even raw material is given adequate protection 
against the elements and natural deteriorating influences. If 
similar precautions were taken with lumber, which often is a 
very highly finished product, not only would its use give 
better results but considerable waste could be stopped. 
Failures that are mostly traceable to incipient or advanced 
decay before use are generally attributed to inferior quality 
of lumber. It is true that the constantly widening use of 
wood has resulted in the cutting of smaller timber than was 
the practice a generation ago, and that many mills now 
utilize practically every stick of timber available which 
naturally results in a larger volume of inferior grades. If 
greater care had been exercised in wood utilization in the 
past, which includes handling from the mill to ultimate con- 
sumption, the actual loss would probably have been reduced 
30 per cent. It behooves everyone responsible for lumber 
stocks to practice such diligence as will minimize the de- 
terioration and loss occasioned by careless handling in 
storage. 
Storage Yard Improvements 


Most roads have established concentration and _ storage 
yards for lumber and wood products. Some are admirably 
laid out and maintained; others resemble more a typical junk 
yard, selected not because of their suitability for the purpose 
but apparently because they happened to be in the way. The 
suggestions that follow are conservation measures designed to 
protect the very considerable investment represented by the 
average stock of timber and lumber carried day in and day 
out by the average road. 

The first step is to rid the yard of all refuse, particularly 
odds and ends of old rotten wood, to remove all grass, weeds 
and vegetation of every sort. Then the site should be graded 
as nearly level as possible with at least six inches of cinders, 
gravel or slag to insure prompt seepage of such moisture as 
may collect from heavy rains, rapid thaws or overflow. In 
some localities drainage ditches, at required intervals, would 
greatly aid maintaining a reasonably dry yard. 


Fungi Infections 


Several years ago the United States Department of Agri- 
culture investigated timber storage conditions throughout the 
country for the purpose of making available data that would 
assist in controlling the enormous waste due to deterioration 
of lumber in storage, which it found chiefly to be caused by 
decay, communicated from infected material to originally 
sound stock. To quote from the report, * ‘There are two gen- 
eral methods by which wood destroying fungi spread from 
infected to sound lumber: (1) by a direct outgrowth of 
mycelium from an infected stick to adjoining or nearby tim- 
ber and (2) by the blowing about of spores produced by the 
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fruiting bodies or by 
the mycelium. 
“In wholly or par- 


tially enclosed moist A Horrible Example: Vines Permitted to 
spaces, such as are Grow Over Lumber Piles—Courtesy 
often found in poorly U. S. Department of Agriculture 


ventilated lumber piles, 
the mycelium finds sufficient moisture in the air to allow it to 
develop on the surface of timbers and in this way may prog- 
ress along the timber for considerable distances. Such may 
be the case, also, where timber is closely piled; the writer 
has records where severe infections have thus passed during 
rainy weather from the bottom upward through piles 12 to 
15 ft. high. In lumber storage sheds, or in the base of close 
piles the mycelium of several species of fungi has frequently 
been observed developing in great abundance, not alone on 
the moist foundations and lower layers of lumber, but also 
spreading profusely on the soil. 

“The chief purpose of spore formation in fungi just as 
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Partially Rotted Hardwood Will Infect the Adjoining Stock by 
Contact 


in seed formation in ordinary green plants, is a perpetuation 
of the species through reproduction. Spores serve the two- 
fold purpose of tiding the fungus over unfavorable periods 
and allowing their rapid spread under favorable growth con- 
ditions. Nature is lavish in her methods and the number of 
spores produced is often enormous. For instance, Bullet 
computed from partial counts that each pore of the underside 


of Polyporus squamosus produced in the course of a feW 
hours an average of 1,700,000 spores, or a total of over 
eleven billion for the entire under surface of a fruit body 

” 


having an area of 250 square centimeters (38.75 sq. in.)- 
A lumber yard should be systemized, and arranged 48 
carefully as a store house, where castings of various ‘ypés 
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1d sizes, nails, screws, bolts, nuts, etc., are placed each in 
its designated bin, drawer or shelf. Lumber should be piled 
according to size, first by cross-section and then by length. 


Each species should be separated, and each class of material 
be assigned a section of the yard. Maintenance of way ma- 
terial should be in one group, including bridge timbers, 
switch ties, bridge ties, piling, rough lumber, etc., car lum- 


ber in another group, and so on. Finished and kiln-dried 
stock should always be stored under cover in sheds with at 
least three sides as protection against driving rains and snow 











Courtesy of U. S. Department of Agriculture 


Fruiting Body of Fungus Growing on Hardwood Lumber in Position 
to Spread Infection to Sound Stock Above 


as well as intense heat. Proper ventilation is also important. 
Every pile of lumber should be plainly marked to indicate 
contents and purpose for which it is to be used. Such identi- 
fication cards can be arranged to act as a stock record upon 


which withdrawals and additions can be noted, thus giving a 
clear record of stock on hand at all times. This suggests that 
a special lumber storekeeper may be required. And when 


the value represented by an average railroad lumber yard is 
considered, what objection can be offered to this suggestion ? 


If the issuance of lumber and its maintenance in proper con- 
dition during storage were given as much attention as is de- 
voted to practically all other materials used on a railroad, 
many thousands of dollars now dwindling away in small 


leaks of waste and deterioration could be saved. 

(he site for a lumber storage yard should be carefully 
chosen. Low ground or “made land” should be avoided. It 
is practically impossible to keep such a yard reasonably dry 
and free from collecting bogs and pools of water, and in 
localities where overflow is to be expected standing water may 
to the pile bottoms, or even beyond, for weeks at a 


ther desirable feature is reduction of the communicable 


fire hazard by isolating the yard as much as practicable from 
other industries or localities where such a condition may be 
expected to develop within the immediate future. 

Mich ground is unquestionably an ideal location, not only - 
be this provides the best drainage, but also because a 
better circulation of air is obtained which aids seasoning and 
wil p lumber in better condition. 

Trackage 


service tracks should be so laid out that handling is 
red to a minimum. The yard should be platted in 
blo each block facing standard gage tracks on which 
lumb:» is delivered in the original cars direct from the mills 
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and automatically unloaded onto the pile. In addition there 
should be narrow gage tracks for small lumber trucks on 
which the stock when issued is moved from the pile to the 
shop. When transshipped to some other point on the system 
it can again be loaded directly on the work cars which, with- 
out rehandling the lumber, are switched to the work train. 
In the alleys and at required intervals between piles, at right 
angles to the main tracks narrow gage tracks should be laid 
for the lumber trucks. Wherever possible the grade of the 
yard should be in one direction so that the loaded lumber 
trucks, which are usually moved by manual labor, will have 
the aid of gravity when being moved with loads toward the 
shop. 

An arrangement as outlined would permit the use of loco- 
motive cranes for handling timbers, and gasoline or electric 
motors for hauling the lumber trucks. In fact, careful plan- 
ning of a new lumber yard will so reduce the amount of 
manual labor required that the cost of handling can be more 
than cut in two, which will not only pay for the extra me- 
chanical equipment needed, but will solve the problem 
presented by a scarcity or poor quality of labor. 

Spacing of stock piles and proper clearance for tracks are 
details that must be adapted to the conditions that are in- 
dividual to the yard. In every case care should be taken that 
ample space is provided to allow for the use of either gravity, 
or automatic loading and unloading devices, as well as the 
handling of lumber and timber by manual labor. 


Foundations for Lumber Piles 


Whether the yard is old or new there can be but one sug- 
gestion for bearings; they must conform to modern sanitary 
requirements. The ideal foundation for lumber piles con- 
sists of concrete piers and creosoted timber sills. The tops of 
the piers should be at least 18 in. above the ground and the 
treated bearing sills about 6 in. by 8 in. in sections. An- 
other less permanent type of bearing is shown in one of the 
illustrations. This may be built of salvaged timber pro- 
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Badly Infected Pile of Three-Inch Hard Pine 


viding it is absolutely sound, and after framing should be 
treated with at least two coats of heated creosote oil. Where 
better methods of treatment are available these should be used 
but in any event some such protection must be given all lum- 
ber used in pile foundations. This bearing consists of 
ground pieces A which may be plank 2 in. to 3 in. thick, 
from 6 in. to 12 in. wide and about 2 ft. in length; risers B 
which should be at least 6 in. in height, or more as required, 
and may be of one piece or several as is most convenient; 
bearing C which may be made of almost any available ma- 
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terial but should not be less than 4 in. by 6 in. in section, 
and should rest on at least three foundations. Almost any 
sound lumber may be used, but it must be preserved with 
creosote. 

Numerous types of bearings can be made suitable. The 
important point with each, however, is that it must itself be 
proof against infection by decay if it is to prevent the com- 
munication of such infection to the lumber piled upon it. -It 
must, of course, also be of sufficient strength and rigidity to 
carry the required load without sagging, and to provide the 
proper pitch to the pile so that it will freely shed water, and 
resist wind pressures. The slope of all lumber piles should 
be in one direction, preferably towards the “face” side of 
the alley. 

The piling strips should be sound lumber and such as 
are used for timber and rough lumber should be creosoted. 
Piling strips should never be allowed to accumulate between 
lumber piles or in the alleys. Likewise, damaged sticks or 
waste lumber should be removed immediately and disposed 
of; otherwise the best planned yard will fail to meet the 
chief requirement, i. e., maximum sanitation. 

Properly built sheds with ample room to allow for the 
necessary working space should always be provided for kiln- 
dried stock such as car siding, car lining, car roofing, ca 
flooring, building siding, ceiling and flooring, dry poplar, 
ash, mahogany and quartered oak. The shed foundation 
should be either of concrete or creosoted timber, substantial 
and so constructed as to keep the lumber well off the ground. 
The roof must be tight and the siding should not run down 
below the bottom of the foundation sills or bearing pieces 
so that a free circulation of air is permitted from all sides 
beneath the enclosure. If fungus outbreaks occur in the 
shed the soil and timber immediately adjoining the infected 
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Concrete Foundation Piers and Timber Sills 


area should be sprayed or painted with an antiseptic solu- 
tion of a water soluble salt like sodium fluoride, mercuric 
chloride, zinc chloride or copper sulphate. 


Method of Piling 


In the piling of all lumber, care must be used to have 
the piles substantially constructed to prevent them from fall- 
ing apart or being blown over by wind storms. The sides 
or edges of the piles should be straight and parallel, both 
horizontally and vertically. Piles of boards and 2 in. plank 
should not be built wider than the length of the lumber in 
the pile, and in no case should the width of the pile exceed 
16 ft. Plank over 2 in. in thickness and all timbers should 


Voi. 96, No. 3 





be piled in narrow piles from 6 ft. to 10 ft. wide, although 
piles of the same kind of material may be placed upon the 
same bearings closely adjoining each other. This arrange- 
ment permits the complete removal of a pile without waiting 
to exhaust the entire stock of one size and provides space 
for piling receipts of new stock without piling it on older 
or seasoned lumber. 

In piling dressed boards and kiln-dried 2-in. plank in 
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Method of Piling Timbers. Showing Stripping and Overlapping 
of Ends 


sheds it is permissible to strip only between each five layers. 
In piling out of doors similar material which has not been 
kiln-dried, as well as all heavier lumber, strips must be used 
under each layer in all cases. 

In piling 1-in. and 2-in. lumber, pieces of the stock itself 
should be used for piling strips, but in larger sizes strips 
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Ideal Storage Shed. Built on Concrete Piers and Set High Off 
the Ground for Ventilation 


1 in. thick and not over 1 in. wide should be used over each 
bearing, except the one strip on the face of the pile, which 
should be 1 in. thick and 2 in. wide. 

The piling strips should be no longer than the width of 
the pile. No strips should be allowed to run throug! from 
one pile to another. One piling strip should be used over 
each bearing piece upon which the lumber rests and should 
be placed directly over the bearing piece or the strip pre 
viously applied. The edge of the trips used on th: front 
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of the pile should be allowed to project over the ends of 
the lumber upon which it rests at least 4% in. This will act 
as a drip cap and assist in preventing the ends of thé lumber 
from checking or splitting. The ends of each course of 
lumber applied to the pile should be brought flush with the 
edge of the piling strip at the front of the pile. By follow- 
ing this method the pile will have a forward pitch of about 
1% in. per ft., which together with the slope of the pile, 
will prevent the accumulation of moisture from rains or 
snows. 

Except where piled in a shed all lumber should be sep- 
arated in the layers so that a space of approximately 34 in. 
is left between pieces to allow of free circulation of air on 
all four sides of the pieces. This permits of rapid and 
thorough drying of the lumber and prevents sap staining 
and rot. Lumber so piled may be allowed to remain in stock 
for a long period without damage. This space may be easily 
regulated by instructing the workmen to allow the width of 
a finger between the edges of pieces. 

All boards and planks dressed on one side which are 
stored out of doors, should be piled with the dressed side 
down. When similar lumber is rough on all sides the side 
of the piece nearest the heart of the log should be down. 
This will retard checking of the lumber and opening of 
shakes in the course of seasoning. 

In piling lumber 2 in. and under and of miscellaneous 
lengths the entire pile should be of the length from front 
to rear of the longest piece of material in the pile. Thus, 
if 1-in. lumber 8 ft. to 16 ft. in length is being included 
in the same pile that pile should be 16 ft. long and should 
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Conditions Caused by Failure of Decayed Foundations, Creating 
Fire Hazard and Waste 


be even at both ends. This is accomplished by bringing the 


ends of the shorter lengths alternately to the front and the 
rear the pile. 

By this method a ragged appearance of the rear of the 
pile is avoided and there is no waste due to warping and 
ch z of the ends of the longer pieces projecting unpro- 
tected from the rear of the pile. 

If the quantity of such stock will warrant having two or 
more piles it would be desirable to pile the 14-ft. and 16-ft. 
leng together and the 8-ft., 10-ft. and 12-ft. lengths 
toge 

All rectangular sizes 5 in. in thickness or over, whether 
Toug dressed, should be piled on edge. This includes car 
sills, .r framing, guard rails, caps, stringers, bridge and 


swit es, heavy joints, etc. 


RAILWAY MECHANICAL ENGINEER 147 






All piles of 1-in. boards, poplar and. hardwoods of all 
thicknesses, dressed car flooring and 2-in. plank not under 
roof should be protected from sun and rain by a covering 
of rough boards laid in two courses with the cracks in the 
lower courses lapped by the boards in the upper course. 
This cover should be laid on strips so that it will be about 
6 in. above the top of the pile at the front and 2 in. at the 
rear. Care should be used to have this cover always in place 
when the pile is not being worked. 

In removing lumber from piles in the yard, that which 
has been on hand for the greatest length of time should 
invariably be taken first. Lumber should always be taken 
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Lumber Bearing Built of Sound Salvaged Material 


from the top of the pile and in no case should workmen be 
allowed to break into the side of the pile to avoid the effort 
of going to the top and removing and replacing the cover. 


Fire Protection 


Adequate protection against fire is merely common sense. 
In addition to keeping the yard clean of accumulation of 
debris, which provides the greatest fire hazard, water should 
be always and everywhere available. New yards should 
always be equipped with high pressure water mains, hydrants 
and sufficient hose so that practically every foot of the yard 
can be immediately flooded. In addition to keeping this 
equipment in perfect working order the workmen in the 
yard should receive thorough training in its use by fire drills 
which are ordered by the regular fire alarm, previously 
unannounced. 

Where such apparatus is not available water barrels 
should be distributed throughout the yard at convenient 
points and strategically disposed so as to be most effective 
in an emergency. A fire pail should be kept at each barrel 
and additional pails, ready for instant use, at suitable 
points. It is obvious that the barrels must be kept full of 
water, and that they must be inspected frequently. The 
water in the barrels can be kept from becoming stagnant or 
from freezing by dissolving in each barrel from 100 lb. to 
150 lb. of calcium chloride (common salt). Barrels should 
be kept covered with well fitting but readily removable covers 
to prevent excessive evaporation of the water. The most 
suitable barrels for this purpose are those in which creosote 
oil is shipped. Tarring the tops will keep the salt from 
creeping. Barrels should be painted a bright red as 
identification. 

All of these precautionary measures are summed up in 
the old and well worn but, alas, only too little applied adage, 
“a stitch in time saves nine.” Not alone does the proper 
handling and protection of lumber before utilization provide 
real, tangible economy; it is likewise effective conservation 
which from the standpoint of the greatest good to the largest 
number is far more important than individual profit. The 
workmen who must carry out these details is as much 
profited as the employer who may derive the immediate 
benefit, because every stick wasted decreases the available 
supply just that much, which means greater scarcity and 
higher prices; and high priced lumber always touches 
every pocket. 














Machining and Mounting Wheels 


and Axles* 


Smooth Wheel Fits Advocated; Gaging Worn Axles 
and Rolled Steel Wheels; Welding Cast Steel Wheels 


By Charles Petran 
Machine Shop Foreman, Chicago, Milwaukee & St. Paul 


AST iron wheels to be properly machined and for the 
safety of the railroad should be carefully fabricated 
at the foundry. The iron should be of the best ma- 

terial, so that the wheels come out perfect both in shape and 
in composition. A wheel coming to the wheel shops which 
has a hard hub invariably comes in a low tape measurement, 
and the hub is usually full of blow holes. This is a dan- 
gerous wheel to apply and it is money in the company’s 
pocket immediately to place it in the scrap pile. We have had 
hard wheels of this description burst at 20 tons pressure; we 
have had the same kind of wheel broken in two in service. 

If the wheel has a high tape measurement, the hub is soft, 
and it is perfectly safe in every respect. 


Boring and Mounting Cast Iron Wheels 


All wheel shop foremen should check up the chucks of 
their boring mills at least once a month to satisfy themselves 
that the jaws of the chuck are perfectly safe. 

In placing the wheels in the machine, the operator should, 
after closing the chucks, see that he has a five-point contact 
to the flange of the wheel, and if not, that is the time to in- 
vestigate for a warped flange. 

If the wheels come from the foundry properly fabricated, 
the mills should be operated for boring wheels at 30 ft. per 
minute. In starting the cut the operator should use hand 
feed until the cutter gets a start. This prevents the cutters 
from following the bore of the wheel, if it is out of center. 
While it will not insure a perfectly central cut, it helps to 
bring it much more nearly central than if the cutters are 
jammed into the wheel and the feed thrown in. What little 
the wheel is out of true with this first cut is removed with the 
second cut. It is absolutely essential that all wheels be 
bored with two cuts, for the above reason. 





*Abstracted from a paper presented before the Car Foremen’s Associa: 


tion of Chicago, December 12, 1921. 





While the second cut is primarily to bring the bore of the 
wheel central, it is also intended that the operator fit the bore 
of the wheel to an axle, if there be any. An allowance of 
0.006 in. will give the fit the proper tonnage. After boring 
the wheel for the second cut, the bore should always be cham- 
fered to give the operator an opportunity to start the wheel 
on the axle fit. All wheels should be bored in pairs so that 
two wheels with the same tape may be applied to the axle. 

All axles, whether new or second-hand, should be carefully 
machined on the journal. The machining must consist of a 
roughing cut, a finishing cut with water and rolling the jour- 
nal. The journal should be smooth, perfectly round, should 
not be tapered, and the fillets should be smooth. 

A great many operators feel that the fit of an axle should 
be rough. I disagree with them. ‘The best fit that we can 
give an axle is to have it as smooth as possible. This gives 
a long, perfect wheel fit, and a most reliable one. When the 
fit is made with a coarse feed, in mounting the wheel an 
accurate tonnage is not shown on the gage, as the wheel plows 
down the threads formed by the tool. Dismount this same 
pair of wheels and you would find a loss of tonnage at the 
second mounting. 

A pair of cast iron wheels should be mounted at a pressure 
of eight tons for every inch of wheel fit diameter. This 
works out as follows: 


Capacity Wheel fit dia. Pressure 

100,000 Ib. 7 in. 56 tons 

‘ 80,000 Ib. 6% in. 52 tons 
60,000 Ib. 5% in. 46 tons 

40,000 Ib. 5% in. 41 tons 


inch of 


re 
> 


For all-steel wheels the rule is 10 tons to every 
wheel fit diameter, plus ten tons, as shown below: 


Capacity Wheel fit dia. Pressure 
100,000 Ib. in. 80 tons 
80,000 Ib. 6% in. 75 ~—sitons 
60,000 Ib. 5% in. 67 ‘tons 
40,000 Ib. 5% in. 6214 tons 
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We should have recording gages at all wheel shops as 
these gages not only give the correct pressures but also show 
any defects in the wheel fits. For a perfect wheel fit, the 
recording gage would show a perfectly straight line moving 
upwards and continuing as long as the pressure is on, but 
with wheels mounted without a recording gage we have to 
rely on the honesty of the operator, and you all know that 
would not hold good in a court of law. 

\ pair of wheels should be mounted perfectly central to 
prevent the wheels from climbing frogs and wearing flanges 


thin. This is so important that the wheel shop foreman 
should check the wheel mounting operator daily to see that 
this is properly done. It is also essential that a good coating 


of white lead and oil be painted on the inside of wheel fit 
and the axle fit prior to mounting. Otherwise there is a 
liability of the wheel dragging on the axle fit, piling up 
metal in front of it and thus falsifying the mounting pres- 
sure and causing a loose wheel. 

\fter a pair of wheels is mounted the operator should test 
the wheels to see that they are not mounted crooked on the 
axle. This is done by tramming on the top and two sides 
of the wheels before removing them from the wheel press. 
A heavy coat of grease should then be applied to the jour- 
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Gage Used to Measure Vertical Flange to Determine Service 
Metal to be Removed from Rolled Steel Wheels 


nals to prevent them from rusting, and when the store depart- 
ment loads up these wheels for shipment they should again 
be touched up on the journals with this grease. 

heels should be loaded on cars so that the inside journal 
of each pair is inside of the wheels of the adjoining pairs. 
This prevents the journals from being cut or bruised while 
In { Sit 


Instructions for the Inspection of Axles 
Caliper the wheel fit. 
Caliper the center. 
aliper the journal in the center and at both ends. 
rage the collar of the journal. If the collar is close to 
t. the inspector must examine the inside of the collar 
if the collar is cut, making allowance for turning it 
Ip in his judgment, there is not enough metal after 
p, mark the axle scrap. 
he same rule will apply to a journal. Let us take a 
lb. capacity axle. The limit is 8% in. long, but a 
Jou 8% in. long with a badly-worn fillet would be a 
le, so the inspector must use good judgment and not 
00k the 814 in. journal nor the 4% in. collar as laid 
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down by the rule, but rather the 8'% in. journal and the 
3% in. collar, and then see what these sizes and lengths would 
be after being machined at the shops. The same is true of 
the diameter of a journal. A 334 in. journal on a 60,000 Ib. 
capacity axle should be condemned, but I believe the con- 
dition of the journal should always be considered—whether 
it is cut or tapered and if in your judgment it would require 
a journal 4 in. in diameter to true up to 37g diameter. If 
a 4 in. journal would have to be turned to less than 37g in. 
charge it out as scrap. If you do not, it will be done at the 
machine shop, and the railroad will be the loser. 

Thin flanges, small wheel fits and long journals have been 
passed by our inspectors too much, and in consequence we 
have to carry a big loss which, with proper inspection, would 
have been money in the pockets of the company. The money 
involved in wheels and axles runs up to such a high figure 
that I believe every supervisor should give this his personal 
attention. ‘Train your inspectors to the fact that the machine 
shop is going to remove metal from the axles and they will, 
in consequence, be smaller in diameter, the journals longer 
and the collars thinner than when they are examined by 
the car inspectors. 


Rolled Steel Wheels 


The Eastern railroads have quite a number of their freight 
cars equipped with rolled steel wheels, and as the charges for 
turning are very high, our inspectors should be given very 
explicit instructions as to how to determine a change of 
steel wheels on a car without losing any money. 

The first move of an inspector is to determine whether 
the witness groove on a 33 in. steel wheel is correct. The 
correct measurement is 29’ in. but we have found many 
wheels with the groove 28% in. and we have found some 
30 in., so it is absolutely essential that the inspector make 
this his first check. You will appreciate that if the witness 
groove should only measure 28% in. that we would be giving 
the foreign road 14 in. of metal, on the replacement wheel, 
which he would not be entitled to. This amounts to $17.68 
at the price of $2.21 per 1/16 in. In other words, we would 
be giving him a replacement wheel 1% in. larger in diameter 
for the wheel removed. 

We have a gage tliat shows the service metal by measure- 
ment and gives an accurate measurement of the amount 
of metal to be removed. ‘The gage is set on the wheel 
with the heel on the tread. The indicator is then 
dropped so that the point meets the witness groove 
in the side of the wheel. The distance from the flange 
contour of the gage at about 34 in. above the throat of 
the wheel is measured to the flange of the wheel. This 
would be the amount of metal necessary to remove. This 
amount is then deducted from the distance shown on the 
indicator of the gage. For example, if the indicator shows 
that there is 1% in. of service metal on the wheel and the 
measurement from the gage to the flange 3 in. this would 
indicate that when the wheel is turned and a full contour 
flange again appears, there will be 7 in. of service metal 
left, just enough to place the wheel again in service. 

If a pair of wheels of this description is removed from a 
freight car, the inspector should apply a pair of wheels with 
7% in. of service metal. In our passenger wheels, we do not 
take out all the metal in the flange of the wheel, to make a 
full contour. We make the throat of the wheel full size and 
allow this full size to run 3% in. above the tread. Should a 
spot appear above 3@ in. from the tread of the wheel, we do 
not remove any more metal on this flange, thereby saving 
possibly two turnings of metal for further service. Of course 
the top of the flange is again full size, the worn spot appear- 
ing in the center of the flange. I believe the American Rail- 
way Association should investigate this matter and allow the 
same rule to apply to freight wheels. When the throat of 
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the wheel has a full contour 3g in. up there can be no danger 
of any description as a result of allowing a proof mark 
to appear. 


Cast Steel Wheels 


Do not scrap a cast steel wheel because it has a slid flat 
spot and is considered a one-run wheel. We have a very 
simple method of reclaiming these wheels at the Milwaukee 
shops. We take a piece of the flange of a cast steel wheel 
and draw it out for welding sticks about 34 in. in diameter. 
As these wheels come in on account of being slid flat, we weld 
in this metal on the flat spot, flatten it down with a hammer, 
and again place the wheel in service. We have watched 
these welded spots and find them to be equally as sound as 
the balance of the wheel. The cost of welding in a flat spot 
is about 70 cents. The wheels with worn flanges are held 
until we have a carload, and the manufacturer grinds them 
for us without charge, the only expense being for transporta- 
tion and loading. 


Discussion 


In answer to a number of questions relative to the welding 
of cast steel wheels, it was explained that the hard metal, 
which is deposited in the surface of the tread and flange in 
the casting process, has a thickness of about 5@ in. in the 
flange. This hard metal, reclaimed from scrap wheels and 
drawn out into welding rods, makes a sufficiently hard weld 
to wear well with the hard tread metal. It lacks the water 
treatment by which the wearing surfaces are hardened in 
manufacture, but this is made up in a measure by the ham- 
mering which the weld receives. No one reported any suc- 
cess in attempts to turn cast steel wheels. 

The possibility of finishing journals by grinding was 
suggested by several speakers. Although no direct experi- 
ence with this process was brought out, its successful use in 
other industries, on bearings of similar material was men- 
tioned. The use of emery on car journals was objected to 
because of the possibility that abrasive material might remain 
imbedded in the unhardened surface of the journal and 
cause trouble. 

Considerable objection was raised to the practice of deter- 
mining the service metal in rolled steel wheels, outlined by 
the author. ‘The general practise of those who discussed this 
subject, is to leave the determination of this dimension to 
the wheel shop, where it can be made by actual measurement 
after the wheels have been turned. It was pointed out that, 
with the exception of metal removed on account of flat spots, 
the allowance for which is specified, the interchange rules 
call for actual measurements and not for an estimate by the 
inspector on the basis of a gage measurement at the time the 
wheels are removed from service. This point was referred 
to the M. C. B. Committee of the association with the sug- 
gestion that it be taken up with the A. R. A. Arbitration 
Committee. 


Angle Cock Holder Blocks 


By E. A. Miller 


HE dismantling and reassembling of angle cocks is quite 

an important item in air brake maintenance work. In 
many shops, it is the custom to hold the cock in a vise while 
taking off the handle and while unscrewing the cap for the 
removal of the plug. The cock must be gripped by the 
hexagon brake pipe end and as it has to be turned over, it 
must be taken out of the vise and regripped for the second 
operation. As the points gripped are at only one end and 
as considerable force often is required to start the cap, the 
vise must be tightened with considerable force to avoid pull- 
ing the cock out of the vise. The vise jaws must not press 
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on the body of the cock as this would tend to distort the 
bushing and the plug. 

A device which eliminates the use of a vise will materially 
reduce the time required for dismantling and reassembling 
air brake angle cocks and at the same time considerably 
reduce the physical effort required. The blocks shown in the 
illustration have been used for some time by one of the 
large railroad systems and with excellent results. These 
blocks are made of cast iron and fastened to the bench by 


























Fig. 1. Block for Holding Angle Cock When Removing and 
Applying Handle 


four 5g-in. bolts. ‘Iwo blocks are required, the one shown 
in Fig. 1 being used for holding the cock while removing the 
handle pin and handle and the one shown in Fis. 2, while 
unscrewing the cap and taking out the plug. The same 
blocks used for taking the cocks apart are, of course, also 
used for putting them together again after the plugs have 
been ground. 

Blocks of similar design are used for handling cut-out 
cocks. A wrench for removing the cap is shown at the right- 
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Fig. 2. Block for Holding Angle Cock When Removing and 
Applying Cap, Also Cap Wrench 


hand side of Fig. 2. This is forged of steel and fitted to 
the cap. A short wrench of this type used with a hammer, 
is preferable to a long handled wrench and is equally effec- 
tive for removing the caps from cocks and for tightening 
them up again when reassembling. 
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Electric Cooking on English Dining Car Train* 


Articulated Train on Great Northern Forms Unit 


of Novel Design: All Cooking Done by Electricity 


HE Great Northern Railway of Great Britain has 
recently placed in service a dining car train in 
which all cooking is done by electricity. The train 


operates between King’s Cross, London, and Leeds, leaving 
the former station at 10:10 a. m., and arriving at the latter at 
2:10 p. m. 


The return trip is made in the evening. 
\side from the electric cooking, the mechanical construc- 
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View of the Kitchen, Showing Ovens 


the train is quite different from the usual type, as may 
from the photograph. ‘The train is built on the artic- 
principle, five coaches being carried on six trucks. 
construction considerably improves the riding qualities 





t from a description in the Railway Gazette, London. 
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as the oscillations are reduced to a minimum. ‘The weight 
also is materially reduced. ‘The train being constructed as 
it is with the ends of two cars upon one set of trucks, makes 
it possible to reduce the distance between the two adjacent 
coaches to much less than usual. Moreover, since the con- 
nection is permanent, the vestibule can be made waterproof 
and draftproof. The middle car is the kitchen, the end cars 
coaches and the intermediate cars diners. 


The Electric Kitchen 


The outstanding feature of the train, which marks a rad- 
ical departure, is the electric kitchen. Although certain 
electric cooking utensils have been used in railway coaches 
heretofore, it is believed that this is the first dining car train 
in which the cooking is done exclusively by electricity. H. 
N. Gresley, chief engineer of the Great Northern, is responsi- 
ble for the idea and all development work was carried out 
under his supervisicn. 

The main cooking range is located at one end of the 

kitchen, a roasting oven and a steam oven being placed above 
it. Above the steaming oven is a grill and hot water tank. 
At the right of these ovens is a boiling range with four hot 
plates for boiling, frying, heating, etc. Two 10-gallon boil- 
ing pans for cooking vegetables also form a part of the equip- 
ment. An electric fish fryer is also provided. 
' On the side, between the serving windows, is a hot cup- 
board for warming plates, the top of this cupboard forming 
a convenient table. Warm water is carried in a 40-gallon 
electrically heated tank in the roof of the corridor alongside 
the kitchen, and forms the main supply for the boilers over 
the ovens. The demand for adequate supplies of hot water 
is a very appreciable factor in the current consumption. 


Power Supply and Wiring Equipment 


The energy for cooking during the time the train is on the 
road is derived from two 6-kw. belt driven generators and a 
storage battery composed of 80 cells. As the run is compara- 
tively short, it is necessary to serve lunch soon after the train 
is under way, and in order that preliminary operations may 
be begun before the train leaves, the wiring arrangement is 
such that power may be drawn from the station supply, 
so that generators and batteries are of minimum capacity. 

The changeover switch from the station or terminal supply 
to the battery and generator supply is located within con- 
venient reach of the cook. Small boards contain the 
switches and regulating equipment for each group of ap- 
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paratus. When these switches are closed, pilot lamps illumi- 
nate red glass lenses upon which are inscribed the names of 
the apparaius in use. ‘This indication serves to prevent the 
attendant leaving equipment in circuit that is not being used. 

An automatic switch connects the generator to the battery 
and cooking appliances as soon as the train has reached a 
predetermined speed and disconnects the generators when 
the e. m. f. of the latter falls below that of the battery. An- 
other switch is so arranged as to divert a part of the current 
from the battery after it has been fully charged, the current 
thus diverted being used for heating the water. 

An overload circuit breaker prevents excessive load being 
thrown upon the generators or batteries, and should this open 
it is necessary to reduce the current by turning off some of the 
cooking elements before the breaker can be made to hold in. 

The storage battery equipment consists of 80 cells with a 
capacity of approximately 120 ampere hours. These cells 
are arranged 10 in a crate, and the total weight of the battery 
is 1,880 lbs. All apparatus is designed to operate on a 
variable voltage of from 150 to 220 volts. The 150-volt 
operation is derived from the generators and storage batteries 
on the car while the train is in transit, and the 220-volt sup- 
ply from alternating current circuits at terminal stations. 

The wiring is carried in enamel conduit which is 
grounded, as are also the frames and casings of the various 
cooking equipment. ‘To prevent the train being started while 
the connecting plug is in its receptacle, it is located in such a 
position relative to a valve in the train pipe that it is impos- 
sible to release the brakes without first removing the plug. 
Provision has been made to charge the storage battery in case 
exceptionally heavy demands have been made upon them 





Interior of the First-Class Dining Car 


during the journey. 1f the ampere-hour meter shows that the 
cells are in a discharged condition when the train arrives, the 
battery is immediately put on charge, the direct current being 
derived from a mercury arc rectifier. 

The plug which connects the kitchen apparatus to the 
supply mains at terminals is so designed that the contact 
never makes or breaks the circuit. This plug consists of 
five contact pins; two long pins carry the main current, while 
two shorter pins serve to energize a contactor switch located 
in an iron box between the station tracks. This contact 
switch closes or breaks the current in the main circuit. 
When the plug is inserted in the receptacle the long pin con- 
tacts are made first, after which the shorter pin contacts 
actuate the contactor switch. In the same way, when the 
plug is withdrawn, the short contact pins cause the contact 
switch to open before the long pins break their connection. 
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As soon as the plug is withdrawn, the cable is no longer 
alive. ‘The fifth wire serves as a ground connection. 


Illumination of Coaches 


Illumination of the dining coaches is by semi-indirect 
fittings. The fixtures in the first class saloon have alabaster 
bowls 12 in. in diameter, while those in the third class saloon 
have obscured glass bowls. Each of the bowls contains four 











View of Kitchen, Showing Change-Over Switch and Cupboard 


.25-candle power lamps. In addition to the ceiling lighting 


the first class coaches are equipped with table lamps which 

brings up the total candle power of these coaches to 750. 

The third class coach lighting is approximately 600-candle 

power. All lights throughout the train can be controlled 

either from the guard van or by the dining car conductor. 
Interior Design of Coaches 

The keynote of the interior design is extreme simplicity, 
the coaches being practically without decoration. No mold- 
ings are used in the first class dining car. The car walls are 
lined with plain natural mahogany panels made as large as 
possible to reduce the number of joints. The roof and ends 
of the dining saloon are absolutely plain and painted a dead 
white. In the first class coaches the tables are arranged to 
accommodate six persons in each section. On one side of the 
aisle is provided a table and four seats, while on the other 
side is provided a smailer table and two seats. In the third 
class coaches two tables and four seats are provided on cither 
side of the aisle. 

The seats in the first class compartments are of the arm 
chair variety, upholstered in green tapestry. Polished ma- 
hogany tables are used with covers of green morocco leather. 
The floor covering is of Wilton crimson pile carpet. while 
the lobby at either end of the car is covered with green and 
white India rubber tiling. 

The seats of the third class coaches are also of tie arm 
chair type, the unholstering being in crimson and blac pile. 
In these coaches cork linoleum is used for floor cover:ns. 




















ting 
hich 
750. 
ndle 


lled 


ctor. 


icity, 
nold- 
§ are 
ye as 
ends 
dead 
ed to 
xf the 
other 
third 


ither 


arm 
| ma- 
ather. 
while 
1 and 
> arm 
; pile. 


1g 








Car Inspectors Discuss New Rules of Interchange 


Continuation of Consideration of Rules by Chief Inter- 
change Car Inspector’s and Car Foremen’s Associations 


spector’s Association and the Car Foremen’s Associa- 
tion held in Chicago, January 9, there was a general 


\ [ a joint meeting of the Chief Interchange Car In- 


discussion of the new code of interchange rules of the 
American Railway Association. An abstract of the discus- 
sion up to and including that of Rule 87 was given in the 
February issue of the Railway Mechanical Engineer. 
RuLE 101. 
covers billing prices for material, and has been completely 


Mr. Jameson: 


Item 105 reads: 


B is, malleable iron (manufactured), including bclt and spring, if 
n} zes, each, net, $1.20. 


while item 112 reads: 

( gs, rough, malleable, per pound, $0.145; credit $0.005. 

Now we would price a journal box according to item 112, 
at 14 cents per lb. net. Would that include the lid or would 
the lid be extra? I take it the lid is extra. 

M. E. Fitzgerald (C. & E. I.): It seems to me that the 
charge for a journal box net, including its lid, would be 
onfined to the price per pound. The box lid price as 
quoted in item 105 would cover the application of a box lid 
nly, labor and material 

L. Martin (Baltimore & Ohio): I believe the application 
f the journal box new would cover the lid. 

}. IT. Morrison (C. R. I. & P.): We consider each item 
tely. If you have a journal box applied there is no 
reason why you should put on a new lid; therefore you charge 
the net price for the lid if you do renew it, in addition to the 
price per pound for the journal box. I think you will find 
it interpretation is borne out by the rules throughout. 
A. S$. Sternberg: It is my opinion when you apply a jour- 
nal bex the lid is included in the pound price. 

Mr. Jameson: You have a pressed steel lid, including 
olt, cotter, washer and spring, all sizes, each, net forty-four 
cents. Many malleable boxes have this pressed steel lid. 
Nov [ am guing to apply a new malleable box with a 
steel lid shall I charge 14 cents a pound for the whole 
thing, or if the lid is a patent malleable lid with a spring, 
shall I charge fourteen cents for the whole thing? I can- 
not sider lid as ‘castings, rough, malleable.” 

‘ir. Moriisen: Cost price on all box lids is not the same; 

ently you cannct very fairly include that in the price 

nd for a malieable oil box. You have to charge them 
Ve 

McGrail (C. & A.): I believe that they should be 

[ agree with Mr. Morrison. 

itzgerald: Suppose we take off a box broken with 

id and apply a new box with the lid complete; we 
ve no labor there for applying the lid. How would 

e at a credit for the good lid that was on the broken 

here is no credit allowance for scrap in item 105. 

lartin: I would like to ask those who are charging 
ds separately how they weigh the new box in the 
Are they weighing the box without the lid on it? 
rrison: We are charging for the journal box on 
/ what the box weighs and that does not include 
of the lid. If the lid on the box removed is a 
ve assume that it is of as much value to us as the 
plied. Consequently no charge is made for the 
Case, 

strong (Atlanta, Ga.): If I was applying a new 

journal box with a malleable lid attached, I un- 

hat both being the same material I would charge 
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the total weight of box and lid combined, but in the event 
that I applied the new malleable journal box with a pressed 
steel lid I would use the two prices. 

Mr. Sternberg: I move that it is the consensus of opinion 
of this body that the journal box and lid when applied at the 
same time shall be charged at the pound price of 14% cents. 

Mr. O’Donnell: The lid is a manufactured item. The 
spring and the bolt go with it. 

Mr. Martin: If we separate these two items it means that 
we have got to keep our records to show in what condition 
the lid came off the car. We must give the owner credit for 
a good piece of material that we take off and one comes 
pretty nearly to offsetting the other. 

Mr. Overton (Southern): Item 104 has reference to 
pressed steel lids and item 105 has reference to the malleable 
lids. We all know that there are plenty of cars running 
every day without box lids, some possibly of pressed steel, 
some malleable. In case you apply the pressed steel use the 
pressed steel price. If you apply malleable, use that price. 
In item 112 we have rough castings, malleable, which applies 
to the oil box. If there was no lid applied and the lid was 
intact and good, I do not see -how you could charge for it. 

Mr. Jameson: Neither the price of $1.20 nor the pound 
price given in Rule 101, includes the labor of applying the 
lid. ‘The labor is a separate item and comes under rule 107. 

The motion was lost 

Mr. Cheadle: Item 46 reads: 


Release valve, R. & R. or R., includes straightening its rods when 
necessary. 

Item 47 allows a credit of 65 cents regardless of condition 
of release valve. Rule 101 does not refer to Rule 107, so all 
work necessary to complete these repairs is covered by this 
price. ‘There are prices in Rule 101 to which you add labor. 
Should we charge for the cotter keys plus the labor? 

Joseph Lennertz (B. & O. C. T.): It covers the price of 
the valve, the application and the straightening of the rod, 
but it does not cover the cotter key when a new cotter key 
is added. 

Mr. Jameson: Item 184 reads: 


Spring cotter cr split key, 1, renewed, when used in connection with 
other parts repaired or renewed, net one cent. 


You have a right to charge one cent for renewing the cotter 
keys in that case. 

G. J. Kreeppen (Chicago): Item 61 reads: 

Nipples 12 inches or less in length, threaded, 1% in., 12 cents. 

Item i180 reads: 

Pipe, black or galvanized, 14 inch, per fcot, 18 cents, credit one cent. 


A pipe with threads on both ends is only 12 cents and a foot 
of pipe is worth eighteen cents, while in Rule 111, Item 28, 
says that you can charge 18 cents for brazing a nipple. 
There are three different charges on that nipple. What is 
the proper charge? 

Mr. Morrison: Nipples are a manufactured article and 
they can be furnished to you at less than the price given you, 
while it is supposed that if a pipe is over 12 in. long, per- 
haps it will have to be threaded on the ground and as a 
result a higher charge is allowed on a longer piece. All 
these small nipples are supposed to be purchased threaded, 
the threading being done on a machine, and consequently it 
is a good deal cheaper than the hand process that is employed 
where the work is done on the ground. 

[The remainder of the proceedings, a discussion of prices 
in Rule 107, will appear in the next issue.—Eprror. | 

















Electrically Safe Ending Boiler Tubes 


Summary of Results in Safe Ending Boiler Tubes and Flues 


with the Thomson Electric Butt Welder at Nashville, Tenn. 


By J. J. Sullivan 


Superintendent of Machinery, Nashville, Chattanooga & St. Louis, Nashville. Tenn. 


HE recent revival of interest in the application of safe 
ends to boiler tubes and flues by the electric butt 
welding process is indicated by the published report of 

the Master Boiler Makers’ Association Committee on Weld- 
ing Safe Ends. According to that report the Norfolk & 
Western now has in service about 280,960 tubes welded by 


machine and flue roller and Fig. 2 being a plan of the flue 
shop with the movement of tubes and flues through the shop 

The process of electrically butt welding safe ends to all 
sizes of boiler tubes and flues has been used at Nashville 
since August, 1916, so that the results given were secured 
over an extended test period during which the electrically 








Fig. 1—Rolling a Boiler Tube After It Has Been Safe Ended in Thomson Electric Butt Welder 


this method, 152,000 of which were welded in 1919 with no 
failures reported. The Union Pacific was reported to be able 
to weld about 60 tubes per hour and to have more than 700,- 
000 electric welded tubes in service with only two failures. 
The practice on the Nashville, Chattanooga & St. Louis at 
the Nashville shops is summarized in the following article 
which includes two illustrations, Fig. 1 showing the welding 
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welded tubes and flues gave excellent service without failures. 
The type 40-A electric welding machine used is made by 
the Thomson Electric Welding Company, Lynn, Mas:., and 
has a capacity of welding up to and including 5% in. flues. 
The general principle of the machine is that heat is i! duced 
by passing a large volume of electric current at a low ° oltage 
through the butting tube and safe end to he welded, the heat 
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ing effect being caused by the resistance of the metal to the 
flow of current. The greatest resistance to the flow of cur- 
rent is between the butting ends which therefore become hot 
first and when they reach the proper welding temperature, the 
current is turned off and pressure applied mechanically to 
force the molten ends together, thereby producing a weld. 

The machine, shown in Fig. 1, was developed especially 


for welding boiler tubes and flues and its general construc- 
tion is evident from the illustration. In the operation of 
welding, the tube is held in the clamp jaws or dies A which 


rced together mechanically, clamping the tube and 
sel as one electrical contact. The safe end is similarly 
ori | in dies B. The electric current is turned on by 
me of a switch and the butting ends of the tube and safe 
tantly begin to heat. The operator learns to judge by 
experience when the welding temperature is reached and 
when the metal is hot enough, dies A and B are moved 
mechanically towards each other which forces the two molten 
ends of the tube and safe end together. At the same time the 
operator turns off the current, and the weld is made. The 
pressure on the dies is released, allowing the tube to be 
through to rolls C. 
veld is in the full view of the operator all the time 
and no smoked glass or goggles are needed, as there are no 
fying sparks. Another advantage is due to the method of 
t which prevents oxidation as would occur with an 
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Fig. 2—Plan of Flue Shop and Course of Fules Through the Shop 


open fire. Consequently no welding compound is necessary. 
The rator has complete control of the electric current by 
means of a current regulator and switch and can quickly 
obtain any heat desired from a dull red to the melting point 
of d netal. As soon as the weld is made, the current is 
switched off and expense for power stops. Another advan- 
tage he low voltage characteristics of the machine and 


ons nt elimination of danger from this source. 
Cost of Electric Welding 


I ed experience has shown that the cost of electrically 
ult welding safe ends on 2-in. boiler tubes at Nashville is 
»/2 each, the time averaging about 1.12 min. each. 
Chis is the labor cost, and the cost for power, as determined 
'y Meter readings for a large number of welds is .224 cents 


tor eacn 2-in, tube. The labor cost for safe ending a 5%4- 
in, b flue is 15 cents, the time required 4 min. and the 
Power cost 2.016 cents for each flue. One welder and one 


helper 


P necessary for the most efficient operation. 


ng to Fig. 1, the device for rolling the tube imme- 





155 
diately after being welded is shown at C. The tube is 
pushed along on two supporting rolls as soon as the weld 
has been made and the welding dies release their grip on the 
tube. This arrangement saves practically one handling of 
the tubes and with a helper to facilitate handling tubes into 
the welder a considerable increase in production is obtained. 

The method of handling tubes and flues through the shop 
at Nashville will probably be of interest and referring to 
Fig. 2 this movement will be readily understood. The tubes 
are cut from the boiler in the erecting shop loaded on a truck 
and moved to the rattler A outside the shop. After being 
rattled a sufficient length of time to loosen and clean off the 
scale, the rack of tubes is moved into the shop by means of 
the flue rattler motor and stored on track B. When oppor- 
tunity offers the tubes are then placed conveniently to the 
flue cutter C and the firebox ends cut smooth and square. 
An emery wheel is provided as shown for removing burrs. 
From bin D the set of tubes is moved to the electric butt 
welder E where they are welded and rolled quickly with the 
expenditure of a minimum amount of time and effort. 

The next operation is to swedge the tubes which is per- 
formed on a shop made machine. The tubes are tested and 
moved to J where they are cut for length and have the front 
ends annealed in the forge shown. The tubes are then ready 
for application to the boiler, being sent to the erecting shop 
along passageway K. The only back movement is from the 
rattler back to the first flue cutter, a condition which cannot 
be prevented in this case owing to the local shop lay out. 


Machining Wedges for Wide Driv- 
ing Boxes 


An evidence of the great size and weight of locomotive 
parts as called for by modern design is provided in the 
illustration which shows the planing of an extended driving 
box wedge on a crank planer. The wedge in the illustration 
is 14 in. wide and this type of wedge in some cases is made 
as wide as 16 in. whereas even ten years ago it was uncommon 
to find these parts more than five or possibly six inches wide. 

A special jig is shown fastened to the planer table and 





Fourteen-Inch Wedge Being Machined on Crank Planer 


provided with set screws for holding the wedge or shoe as the 
case may be in the proper position after being lined up. In 
the case of the wedge, taper shims are placed between the 
wedge and the jig and by tightening or loosening these shims 
the wedge can be raised or lowered until it is at the desired 
elevation. The left-hand planer head with a round nose 
tool in the tool post takes a roughing cut across the wedge 
and is followed closely by the finishing tool which removes 
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the tool marks and leaves a smooth accurate finish on the 
wedge. The finishing tool is designed as shown to cut a fillet 
on each side of the wedge. 



























Atmospheric Aftercooler 
By E. A. Miller 
N railroad shop practice considerable difficulty is often 
experienced owing to water accumulating in the air lines 
and thus interfering with the operation of pneumatic tools. 


313, 








—- THROUGH 
ADER 


a 25" N1Ppe / 


6"Long Rad. Te ", 






6M. Pipe 





23" W.1. Pipe 









































MECHANICAL ENGINEER 





Vou. 96, No. 3 








Reference to Fig. 1 shows that the cooling is done not by 
water but by air, consequently the term atmospheric after- 
cooler. The total area of the cooling surface is slightly less 
than 1,400 sq. ft., and this is adequate for compressors up to 
a capacity of 4,000 or 4,500 cu. ft. of free air per min. 
There are 262 three-quarter inch tubes in three rows on each 
side of the device making a total of 524 tubes through which 
the compressed air is compelled to pass on its way to the shop. 
Referring to Fig. 1, air from the compressor enters at inlet 
passes through tee B, valve 1 and through a long radius tee 
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The trouble is accentuated winter due to the freezing of 
this water and consequent bursting of pipes and general 
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Fig. 2—Details of Special Tees H, |, J, K and D, E, F,G 


delay of the work. One way to reduce greatly the chance 
of trouble of this kind is by the use of some form of after 
cooler and separator, an example of which is illustrated. 


Area of Cooling Surface 1396 Sa. Ft 
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Fig. i—Aftercooler Designed to Cool the Air and Precipitate Water After Leaving the Compressor 


C to the upper section of 6-in. heavy pipe. As shown by 
the arrows, the air is then conducted down through the 34-1. 
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Fig. 3—Details of 34-in. Pipe Joint 

tubes to the lower 6-in. pipe from which it passes through a 

6-in. special Cochrane air separator L. ; 
The water is separated from the air at this point alter 
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it passes to the upper, back section of 6-in. heavy pipe. 


whic! 
ck set of small tubes then conveys the air to the lower 


The 


back section of heavy pipe from which it goes through a 
second 6-in. air separator, valve 3, tee P and a 6-in. long 
radius ell to the outlet pipe R. Owing to the air being 
divided up into so many small currents there is ample oppor- 
tunity for it to cool and percipitate the water which eventu- 
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Wh lects in the air separators and is drained off from 
tim time as may be necessary. 

N ally valves 1 and 3 (Fig. 1) are open and valve 2 
In case repairs are needed to the joints the by-pass 
used by closing valves 1 and 3 and opening 

The four special tee castings H, I, J, 

it the bottom are referred to as tees on ac- 

their shape but are not really tees in the 

of the word since there is only one straight hole 

them. They are shown in detail in Fig. 2 which 
ilso vs details of the four upper tees D, E, F, G. The 
sma ind flanges connected to the 2'%4-in. pipe sections 
only to tie the structure together. Pipes W and X 
a means of support and do not conduct the air. 


Money Saved by 


Pipes Y and Z serve only to hold the two upper 6-in. pipes 
together. 
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All 6-in. pipe used in the construction is extra heavy 


grade. Details of the 34-in. pipe joints are shown in Fig. 3. 


The bent tubes are threaded on either end, being of a suffi- 
cient length to reach within approximately 1% in. of the short 


nipples threaded into the 6-in. pipes. The nipples are spaced 


21% in. on centers and a nut and sleeve, run up on each nipple 
is threaded back on the longer, curved pipe and locked with 
wick packing between the nut and sleeve. The threads on 
the longer pipe are tapered so that they will be air-tight when 
the sleeve is turned on as far as it will go. The nut is 
tightened up against the sleeve, the joint being made air- 
tight by wick packing. No provision for expansion or con- 
traction is necessary since there is no great variation in 
temperature. 

Two concrete pits are provided adjacent to the diagonal 
supporting piers and enclose the separators. Each separator 
is provided with a water glass as illustrated to indicate the 
accumulation of water and suitable arrangements are made 
to draw off this water from time to time. 


Milling Keyways 


Detailed Examples Are Given of the Savings Effected 
by Milling Piston Rod, Axle and Crank Pin Keyways 


By M. J. Rogers 


Machine Shop Foreman, New York, Chicago & St. Louis, Chicago, III. 


r Is essary to cut keyways in many locomotive parts 
| xperience at the Stony Island shops of the Nickel 
Plate has shown that these keyways can be milled in a 
juch shorter time and at less cost than with the old method 
of drilling and planing, or drilling, chipping and filing. 
Comparatively few people realize that it takes almost three 





Piston Rod Keyways 
The method of milling a piston rod keyway on a plain 
knee-type milling machine is illustrated in Fig. 1. The 
piston rod, after being fitted to the crosshead and having 
the keyway laid out, is placed in a two-jaw chuck in the 
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Fig iern Plain Knee-Type Miller Cuts Piston Rod Keyway 
in Record Time 

osts over $2.00 to cut a piston rod keyway, for ex- 
amp) he old methods whereas this keyway can be ma- 
_ ne setting on a plain miller in slightly over one- 
se nd at a cost of 42 cents. A special lathe milling 
= t has been developed which reduces the cost of cut- 
ry S Ways in a main driving axle from approximately 


N t 00. 








Fig. 2—Air-Operated Milling Attachment for Engine Lathe 


milling machine, being properly set by means of a surface 
gage. A hole is drilled through the piston rod and a spiral 
high-speed milling cutter, several of which are shown in 
the illustration, is passed through the hole to the spindle of 
the milling machine. The cutter has three flutes, a spiral 
angle of 27 deg. and is undercut 10 deg. A cutter rest 
(shown swung up out of the way in order not to interfere 
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with the picture) is then adjusted in place and pushed over 
the outer end of the cutter, thus affording a rigid outer 
bearing. 

The use of this cutter rest enables much heavier speeds 
and feeds to be taken with correspondingly greater produc- 
tion. The feed in this particular instance was 9/32 in. 
per min. The cutter was run at a speed of 320 r. p. m. 

The old method of cutting piston rod keyways is relatively 
expensive as shown by the detailed figures in Table I. This 
table indicates a definite saving (A-B) of 142 min. and 
$1.707 for every piston rod keyway milled on this machine 
as compared to the old method of drilling, chipping and 
filing. It may also be stated that the keyway, as milled, 
is far more accurate and better finished than would be poss- 
ible by hand filing except with the use of a prohibitive amount 
of care and time. 


Driving Axle Keyways 


Reference to Fig. 2 shows a device developed at the Stony 
Island machine shop for milling keyways in driving axles, 
crank pins, or any shafting that can be held between lathe 
centers. Ports in cylinder and valve bushings can also be 
milled by means of this device which is in reality an air- 
operated milling attachment for engine lathes. 

The construction of the attachment is quite plainly shown 
in the illustration. An end mill is held in a spindle pro- 
vided with suitable bearings to take up end thrust and ar- 
ranged to be held in the tool rest of the lathe. The end of 
this spindle is machined to a standard Morse taper and 
fits in the socket of the air motor which drives the attach- 
ment. Two brackets or arms are bolted to the carriage and 
arranged to support the handles of the air motor as shown 
in the illustration. ‘These arms also prevent rotation of 
the motor body and when the air is turned on the motor 
spindle revolves driving the end mill. 

In operation, the axle is turned and the wheel fits made, 
the axle then being quartered and keyways laid out. The 
milling attachment, as shown in the illustration, is placed 
in the tool rest and driven by an air motor. The driver is 
set to the center of the axle and held by two set screws. 
Two hook bolts are passed through holes in the driver and 
hooks engaging the bed of the lathe hold the axle firmly 
against rotation. ‘This arrangement is also used to adjust 
the axle to suit the position of the milling cutter. An end 
milling cutter of the proper size is held in the spindle of 
the milling attachment and driven by a 3-hp. air motor at 
a speed of 275 r. p.m. The motor is then started and the 
milling cutter run in the depth of the keyway at the end 
of the axle. A carriage feed of 14 in. per min. is applied 
and the keyway milled as shown in Fig. 2. 

Not only are the wheel fit keyways machined but, in 
cases where the Stephenson valve gear is used, it is possible 
to lay out the eccentric keyways and mill them without remov- 
ing the axle from the lathe. The particular advantages of this 
method are the greater accuracy in machining keyways and 
the reduced time and cost of the operation. The relative costs 
of milling two-wheel fit keyways and four eccentric keyways 
in a driving axle as against the older methods of drilling and 
planing, or chipping and dressing them, are shown in Table 
II, the saving being represented by (A)-(B). The saving 
in time is $12 min. and the saving in cost $6.253. A careful 
examination of the figures given in this table will show 
complete details of the machining operations and present 
conclusive evidence of the advantage of milling. 


Crank Pin Keyways 
As in the case of main driving axles, crank pin keyways 
can be machined with a considerable saving by milling as 
against the old method of drilling and planing, or chipping 
and filing. Complete details regarding the two operations 
saving is again repre- 


are shown in Table III in which the 
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sented by (A)-(B). 
and $.639 in cost. 


In this case 33 min. in time is saved 


Taete I—RetaTiveE Costs or Macnininc Piston Rop Kryways 
Old method of drilling, chipping and filing: Time Cost 


Setting up piston road on drill press.........0..ee08 15 min. Sees 
One drill operatcr, at 65 cents an hour.......... Se) emai $0.163 
RES CERES Gros Henin cacinsiwe a wisiteeab eeu sewn 70 min. pea 
One drill operator, at 65 cents an hour......... ae re 812 
CHIP HUT (ONE TINE, 5.0 6:0 6:00 4.0.00. ser: Re Easinmomues 90 min, hie 
One machinist, at 77 cents an hour.......... sWieewe'!. weeeuas 1.155 
CAE PRORMEBS sn.20- tascicscm zene sareaeret waisioeterereies 175 min. $2.130 
New method of milling: 

Setting uv of piston red on milling machine.......... 10 min. same 
Cne machinist, at 77 cents an hour........cecccee ere 128 
Drilling entering hole for milling cutter........... so 12 im ee 
One machix.ist, at 77 cents on ROUS..in<ovcsccecs i) pateees 154 
SO CPN So. wwe een a ale a er be ew wrote ore Slaton 11 min. cae 
One asia, GETS CORE DE DGGE wicccwacceseds “<puewawe 14) 
ed Eon ois cic.a'oso.bic eects awe nave ciesensen - 33 min. $0.423 


TaBie I]—Renative Costs or Macuininc Drivinc Axite Keyways 
Old methed of drilling and planing: Time 








Cost 
Transferring axle to drill after fitting and quartering 15 min. ee 
Two helpers, at 62 cents an hour......cccssccccce coovces $0.310 
Setting and clamping axle for six keyways....scccee 60 min. ores 
(Two wheel fit and four eccentric keyways.) 
Cne drill operator, at 65 cents an hour..... aiotaslieveve: + aistaeislate .650 
Drilling two holes for wheel fit keyways...... Secscce it tim, pee 
(Two wheel fit keyways.) 
One drill operator, at 65 cents an howr....cccccccce coccece 152 
Drilling hcles for four eccentric keywayS......ecee- - 200 min wath 
One drill operatcr, at 65 cents an hour..... paieeeeie_-cejareetie 2.167 
TANSUESTING AXLE 80: THATIET 5a .e:e <:0.0:6:0:0:0.0:010.0.010 00.008 ee 15 min. nae 
‘Two Helpers, at 62 conta an Rour.<..cccccvcaccsee <iecees 310 
Setting up on planer for two wheel fit keyways...... 34 min. omag 
One mashinwt, at 77 cenmte an how? ....ccscsccsccs c4s 000s 436 
Planing two wheel fit MNNNINNLL:; caverta sera a c-s save elo mache Sie 90 min. nea 
One machmiat, at 77 cents an hott ...:...0csccccsess ceesece 1,150 
Chipping and dressing out four eccentric keyways.... 240 min. owee 
(Four keyways.) 
One machinist, at 77 cents an hour........... iia vhye cetakearoes 3.080 
Pa Sesh, iatca op ecoara te oo) clase Srslona eos Sere nioes cece O68 Sn. $8,255 
New method of milling: 
Setting milling device for Six KeV WAYS. co 6 s2060000%0 72 mins 
(Two wheel fit and four eccentric key mane 
One machinist, at 77 cents an hour.......... Suieeer wanes 924 
Milling six keyways pibiaratrc alse fe redenien aus wiettrs ainielaun eae 84 min. snide 
One machwmurst, at 77 cénte an Roul...ccscccsseses <oecess 1,078 
RR a IMEI Oot Sona asc 1a:c ata a edie raga 156 min, $2.002 
RELATivE Costs oF Macnining Crank Pin Keyways 
Old method of drilling and planing: Time Cost 
Transferring crank pin from lathe to drill press..... - 10 min. sees 
One helper, at 62 cents an hour....... Siaaiasoraie esate | alenenicoice $0.103 
SAID ONE: SANS) MUNN MARTIN suo )9:'n) a:b hib-00 14 4a piccinie bivkbea ae 8 min. oes 
One drill operator, at 65 cents an hour...... ake: Grew .087 
Drilling one keyway hole for tool cleatance....... -- 5 min. sees 
One drill operator, at 65 cents an hour..........02 cececes 054 
‘Transterring crank pin te shaper... ..c.cccccccscees 3 min. eeee 
ne helper, at 62 cents an hour....... guinoweenaiem. itaiers .031 
SSCUGINNG: $80) SON. HURT 5 sn 's co 0 0 010,0,0:6\0;h/0)aveibia.d iavecece 006 oo © ah sees 
One apprentice, at 51 cents an hour........ Lies? Semis 425 
Se ee ae ey rrr ere een ace fe ain: cece 
One apprentice, at 51 cents an hour...... ee here a toa e .170 
GIN “TN 0a kore cawickewea ne ckaweSiwasieeke 51 min. $0.870 
New method of milling: 
REERIR GURNEE ROR ag 5 so 5k ooo r0 oroin e,aed.d enreicnoclows 12 min. eee 
One machinist, at 77 cents an hour.........cce00+ cevcees 154 
PE, NOM onic 5.5 bas 6 caese On sie acess beeee oar 6 min. vege 
Qne machinist, at 77 cents an hour.............0. 07 


Se EE gle os ewe awitaw wie oho sina & 18 min. $0,231 


German Railways 


At the close of the war German railway rolling stock showed 
increases in locomotives of 22 per cent and in freight and pas- 
senger cars of 10 per cent over numbers on hand at the beginning 
of 1914, due primarily to confiscation from invaded territory, 
according to Commerce Reports, As the terms of the armistice 
forced the return of 5,000 locomotives and 150,000 cars to France 
and Belgium, the rolling stock now available is considerably less 
than that of 1914. A difference of 31 per cent is given for loco- 
motives in 1920, and 36 per cent and 25 per cent, respectively, 
for passenger and freight cars. 

A great number of the locomotives and cars now in use are in 
need of repairs, as well as the roadbeds of most railway 

The railway deficit for the present year (operation oa re- 
placement) will amount to about 7,000,000,000 marks (about 
$35,000,000 at the present rate of exchange) as compared with 
15,000,000,000 marks (about $75,000,000) in 1920. The extraor- 
dinary large figure last year was due to an unusual © ‘pansion 
in the number of employees. 
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Forging Presses for Blacksmith Shop Work 


Superior to Steam Hammers for Heavy Forg- 


ings—Adaptable to a 


RACTICALLY every railroad blacksmith shop has a 
msiderable proportion of fairly heavy forging work 
hich is generally done under steam hammers. In 


fact the steam hammer is such a prominent part of the shop 
equipment that there is a tendency to use it for all classes 
of work within its range. The wide field of usefulness 
is an important advantage of the steam hammer, but the 
fact should also be recognized that hammer forging as .an 
economical method has certain limitations. 


Hammering is no doubt the best method of working mis- 
cellaneous small parts. For larger work it is not so desir- 


able and for very large forgings it is a failure. Steam 








00-Ton Forging Press at the Greenville Shops of the 
Bessemer & Lake Erie 


ire no longer made in the extremely large sizes 
built some years ago. The cost of the hammer 
undation is so great and the output relatively so 
large hammers cannot compete successfully with 
Sses. 

the larger forgings made in railroad shops are 
that they are not readily manipulated under the 
mer. ‘The rate of reduction on these pieces is 
several heats are often required before they are 
hese are the conditions that have led many 
plants to replace hammers with forging presses 
the heavier work more quickly and cheaply. It 
het pertinent to ask whether the forging press would 
i imilar economies in railroad blacksmith shops. 
tated, the advantages of the forging press as com- 
the steam hammer are as follows: the press will 
iter output with forgings made closer to size, 
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Wide Range of Work 


thus saving considerable machine work. A modern press 
will give approximately double the production that can be 
obtained from a hammer of the same capacity in the same 
time. The operating cost of the forging press is lower, the 
consumption of steam being approximately one-half that 
of a steam hammer on similar work. The flexibility and 
ease of operation due to the absence of shocks and of rapidly 
moving masses are also important considerations. No mas- 
sive and costly foundation is’ required for the press because 
all stresses are taken up with the frame of the machine 
itself. The cost of upkeep of the press itself is low and 
there is no vibration or shock to surrounding buildings and 
machinery. ‘The squeezing and kneading action of the press 
works the material clear to the center whereas the effect of 
hammering is confined largely to a limited area near the 
surface. 

Forging presses of the steam-hydraulic type have been 
used on a small scale in railroad shops for a number of 
years. The design most generally installed is the open- 
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Fig. 2—Diagrammatic Section, Showing the Method of Operation 


frame press built by the United Engineering & Foundry 
Company, Pittsburgh, Pa. A press of this type having a 
rated capacity of 300 tons and installed in the Greenville 
shops of the Bessemer & Lake Erie is shown in the illustra- 
tion (Fig. 1). 

The operation of this press will be readily understood by 
reference to Fig. 2. While this represents a press of the 
closed-frame type, such as made in the larger sizes, the 
principle of operation is identical in both. The power for 
operating the press is obtained from the steam cylinder I 
and the prefiller chamber V. The prefiller keeps the hy- 
draulic system filled with water and the ram K acting in 
the cylinder LZ creates a high pressure when needed, which 
is transmitted through pipe M to cylinder D. This cylin- 
der is much larger in area than cylinder L and therefore 
greatly increases the force acting on the main ram D and 
the press head B. 

When pressing a forging the operation is as follows: With 
the hand lever at position a, both the intensifier and the 
main rams are at the bottom of their stroke and all valves 
are seated except valve Q. The hydraulic system is charged 
with water and air. In the open-frame type of press, the 
supply of water is contained in the base. The steam con- 
nection is made at the inlet P. By moving the hand lever 
to position b, valve X commences to open and as valve Q 
has already opened when passing position e and admitted 
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Steam to the pull back cylinders EE, the lifting power ap- 
plied to the piston F overcomes the weight of the ram and 
press head and lifts them toward the top of the stroke. 
During the upward stroke water from cylinder D is forced 
past valve X and back to the prefiller V. The lifting speed 
can be increased by moving the hand lever to d, thus giving 
valve X its full opening. 

If it is desired to stop the press head at any point on its 
upward stroke this is done by moving the hand lever for- 
ward to position B, thus closing valve X. 

Assume that the forging is placed on the anvil or lower 
die and it is desired to bring the press head down. Moving 
the hand lever forward to position e closes the steam inlet 
to the pull back cylinders and bringing the lever to a will 
open the exhaust ports in valve Q. The pressure on the 
water in the prefiller will lift valve X from its seat and 
move the ram C and press head D down. 

The forging pressure is applied by moving the hand lever 
forward to c. This admits steam through valve N to in- 
tensifier cylinder J, raising piston H and forcing ram K 
into cylinder L. Valve X drops to its 
seat and the water displaced from cylin- 
der L passes through pipe into cylin- 
der D giving a very high pressure on 
ram C. Shortly after passing position a, 
valve Q automatically disconnects from 
the operating lever by a trip and thus puts 
steam pressure under the piston of the 
pull back cylinders ready to raise the 
ram. 

When the hand lever is reversed to po- 
sition a valve N closes and O opens, ex- 
hausting the steam from the intensifier 
cylinder allowing the piston H and ram 
K to fall by gravity to the lowest position 
while the press head rises to the height at 
which the pressing stroke commenced. 
Any number of pressing strokes can be 
made from this point without refilling or 
returning any water to the prefiller by 
working the lever back and forth between 
a and b. 

The length of the pressing stroke is 
controlled by a patened device consisting 
of an inclined bar along which travels a 
roller attached to an arm on the intensi- 
fier ram. When the ram A moves up- 
ward, the movement is 
through a crank arm at the lower end of 
the inclined bar to a floating link. The opposite end of the 
floating link is connected to the hand lever, the center of the 
link being connected to valve N. The arrangement is such 
that the control gear automatically closes the steam valve 
when the intensifier piston reaches the same relative position 
as the hand lever, thus a short movement of the hand lever 
gives a short pressing stroke and a longer movement a prc- 
portionately longer stroke. ‘This control not only enables 
the operator to regulate the stroke at will, but also prevents 
injury to the operator or damage to the machine in case 
the resistance between the dies is suddenly removed as any 
overrunning of the piston immediately closes the steam and 
opens the exhaust valve. 

The 300 ton press illustrated will handle an ingot with a 
maximum dimension of approximately 14 in. The stroke 
of the press is 24 in. and the movement of the press head 
per stroke of the intensifier, 4 in. The ram can be operated 
as slowly as desired or from 60 to 120 short strokes per 
min. can be made if desirable. A good idea of the capacity 
of the machine can be gained from the fact that this press 
is rated as being equivalent to a 3,000 lb. to 4,000 Ib. 
steam hammer. 

For general forging work the press is adapted for anv 


transmitted Fig. 
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jobs that can be handled under the steam hammer. The 
accurate control makes it easy to forge parts close to the 
finished size and space blocks can be used between the 
upper and lower dies more readily than on a hammer. Parts 
can likewise be bent or straightened or cut off and_ holes 
can be punched quickly and accurately. In general it js 
found that operations can be performed with fewer men 
and in less time and more intricate forging work can be 
performed with simple tools. The adaptability of the press 
is shown by the fact that it is used in the Greenville shops 
for shearing coupler yoke rivets, for straightening coupler 
shanks cold, and for tightening spring bands cold, work 
which could not be handled satisfactorily under a steam 
hammey. 

_One of the most interesting and useful applications of 
the forging press is found in the making of difficult forg- 
ings and pressings with simple dies. The Bessemer & Lake 


Erie has used the press for straightening bent steel ties and 
has also made large numbers of stakes for the sides of steel 
These stakes are made from a 9 in., 20 lb. channel, 


cars. 





3—A Group of Dies Used Under the Forging Press 


the web being pressed to a U shape until the two flanges are 
brought in line, extending outwardly along the side of the 
stakes. The stakes are 5 ft. 34 in. long and are bent in 
forming dies at a single stroke of the press. Numerous 
forgings are also made under the press, such as car center 
plates, heads for air drums, adjusting rods, yokes for brake 
rods, etc. Some of the tools used in forming these parts 
are shown in Fig. 3. The forging for the driver brake 
adjusting yoke is illustrated at A. The die used for punch- 
ing out the center is made of cast iron and is shown on 
the anvil, while the finished yoke is illustrated at B. A 
simple punch for punching holes in piston nuts and similar 
parts is shown at C. The parts shown at D are used fot 
forming clevis jaws for valve gear parts, an unusual! inter 
esting operation. 

An interesting operation is the making of the boi!:r brace 
shown at E6. The forging E1 is formed from a |r and 
the die E2 is used to forge this to the shape shown xt FP». 
This is placed on the die E4 and the base is punched 
form with the punch E5, making the completed | ace 3 
shown at E6. The dies shown at F are used to s) :pe the 
ends of main and side rods, while G is used for orging 
brake stands. 
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Testing Locomotive Appliances at Readville 


Apparatus for Assembling and Testing Ragonnet Reverse 
Gears, Pyle-National Headlights and Duplex Stoker Parts 


rake repair work and the apparatus for repairing 
ind testing many appliances used on New York, 
New Haven & Hartford locomotives are segregated 


on the gallery of the repair shop at Readville, Mass. This 


locatiotr 


insures a separation from ordinary locomotive repair 








Fig. i1— Device for Testing Ragonnet Power Reverse Gears 
work and the best of light is available for the performance 
of more or less delicate operations. Work in the air brake 
department is under the direction of W. Hurst, who is re- 
sponsible for the design of most of the testing apparatus. 


In the 


main, the idea has been to repair thoroughly and, 
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diticn. Where such test methods are not used an air com- 
pressor, for example, might be delivered to the erecting shop, 
bolted in place on the locomotive, and pipe connections made 
before it was discovered that the main valve in the steam 
head would not work, due to defective packing rings. The 
defect would not be found until the locomotive was fired up, 
with resultant delay, duplication of work and loss of time. 

In addition to apparatus for testing air compressors, in- 
jectors, air brake valves, etc., an arrangement for testing 
Ragonnet power reverse gears has been developed, as shown 
in Fig. 1. The reverse gear as received from the locomotive 
is entirely dismantled, all parts being thoroughly cleaned and 
cerefully inspected. Those which are worn or defective are 
then replaced and the gear assembled on a special rack, as 
illustrated. Air pressure is supplied to the gear through 
pipe A (Fig. 1), and the gear tried out as it would be on a 
locomotive under actual operating conditions. Pin P, for 
example, is moved to the left, thus moving pin B to the right 
by means of fulcrum F. The movement of pin B is trans- 
mitted directly to the long vertical lever and thus to pin D, 
attached valve stem and the main air valve. Movement of 
the main valve to the right admits air behind the piston, 
moving crosshead C, to the right on its guide G. With pins 
P and B stationary crosshead C continues to move to the 
right until backward movement of pin D and the main valve 
to the left closes the port. 

In the main, the results accomplished by this test are first, 
the determination that all gaskets, packing, etc., in the gear 
are air-tight; second, the gear operates as designed, depend- 
ing upon the movement of pin P; and, third, that there is no 
defect or leak around the main valve, causing the crosshead 
C to “creep” in either direction when pin P is still. 

The dismantling and assembling of Duplex stokers pre- 
sents a problem which has been solved by the construction 
of a special hydraulic press as indicated in Fig. 2. The 
press consists of two rails RR separated a short distance 











Fig. 2—Reassembling an Elevator Screw, Casing and Revolving Head of a Duplex Stoker 


ossible, test all parts before they leave the de- 
or application to the locomotive. In this way a 
of time and labor is saved by making sure that no 
to the locomotive until it is in good operating con- 





with the adjustable tail casting T mounted on one end of the 
rails and fixed head casting H on the other end. A fluid 
pressure jack is mounted firmly on head H and arranged to 
be driven through a small pump and air motor M. Gage 
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G is provided to register the mounting pressure. ‘The spring 
5, through suitable levers, returns the plunger of the jack 
after the parts have been forced together. ‘This spring also 
acts as a buffer to absorb the shock when two parts are 
finally separated. The head and tail castings are tied 
together along the top by means of bar B, the design being 
such that tail casting J can be advanced to any position 
desired, being held by pins through the holes shown. 
This press has proved a very valuable tool for the sepa- 
rating and forcing together again of many parts, some 
of which would be awkward to handle in an upright press 
of the usual design. For example, the particular job illus- 
trated in Fig. 2 consists of reassembling a Duplex stoker 
elevator casing E and elevator screw. ‘The right-hand end 
of the screw P is a force fit in the revolving head N and 
the arrangement of casing, elevator screw and press for the 
operation is shown in the illustration. A glance at the loca- 
tion of this force fit will indicate how difficult it would be to 
press these parts together under the ordinary type of vertical 
press. The elevator screw M and head N can be readily 
separated and reassembled on this press. This press has 











Fig. 3—Bench and Test Rack for Pyle-National Generator Sets 


also been found useful for many pressing operations other 
than assembling Duplex stoker parts. 

The repair bench and apparatus for testing Pyle-National 
headlight generator sets are shown in Fig. 3. These gener- 
ator sets are thoroughly cleaned before being brought to the 
repair bench, where they are dismantled and all parts in- 
spected for wear or other defects. Three casings are shown 
in position on the bench with the rotors and generator arma- 
tures ready for assembly. After all parts have been thor- 
oughly overhauled and repaired they are reassembled and a 
connection made from the air line shown in the illustration 
to the steam inlet of the turbine. Air is used in order to 
eliminate the inconvenience caused by exhausting steam to 
the room and also to prevent heating the parts should it be 
necessary to take them apart again for subsequent alteration. 
The board at the extreme end of the table is wired and 
provided with lamps, resistances and switches. The load is 
supplied to the generator set by switching on the lights and 
while the conditions on the locomotive are not exactly dupli- 
cated with this test apparatus, an experienced operator can 
tell very closely how the generator will work when applied. 

These generator sets operate as a rule under 180 or 200 
lb. steam pressure and inasmuch as the shop pressure is 
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usually not over 80 lb., it is necessary to boost the pressure 
of air used in testing by following the usual custom of 
bushing the air cylinder of the Westinghouse compressor, or 
by admitting air to both the steam inlet and air inlet. 


Two Tool Room Grinders 


The illustrations show two types of small grinding ma- 
chines which are practically indispensable for use in modern 
tool rooms. The universal grinder illustrated in Fig. 1, for 
example, is of particular value for grinding different sizes 
and types of milling cutters and reamers. There is usually 
enough work in the average shop to keep one or more of these 





Fig. 1—Tool Room Grinder Sharpening Spiral Milling Cutter 


machines busy and owing to the increased production of cut- 
ters and reamers which are kept in good condition by fre- 
quent grinding, the machines pay for themselves quickly. 
While many railroad shop tool rooms are not equipped for 
surface grinding, the small surface grinder, illustrated in 





Fig. 2—Small Surface Grinder Equipped with Magnetic Chuck 


Fig. 2, can be used effectively for many operations which 
would require more time by other methods. The job shown 
in the illustration consists of finishing the surface of a wheel 
lathe forming tool blank. This particular work is greatly 
facilitated by use of the magnetic chuck which readily holds 
pieces that would be difficult to clamp. In fact, for many 
surface grinding operations, a magnetic chuck is a great time- 
saver. The speed, accuracy of work and smooth finish which 
it is possible to obtain with the surface grinder m.ie it 
highly adaptable to use in tool rooms. 
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Novel Engine Facilities for a Cold Climate 


Canadian National Builds Rectangular Engine- 
house with Radial Tracks and Enclosed Turntable 


AR up in the North country at Hornepayne, Ont., Can., 
where the winters are long and rigorous, the snowfall 
heavy and a temperature often as low as 60 deg. 
below zero, the Canadian National Railways has constructed 
an enginehouse of unique design. Rectangular in shape, of 
brick and concrete construction, with ample facilities for 
heat, light and ventilation, it encloses an 80-ft. turntable, 


thus completely protected from snow and ice, 16 radial en- 
gine stalls, a machine shop, a boiler room and other miscel- 
laneous store and office facilities. 

The new structure replaces an old 10-stall timber round- 
house and forms the major part of a small yard and terminal 


project. The old building, as well as its supplementary 
facilities, such as the machine shop, drop pits and other ac- 


commodations, were all lacking in modern improvements and 
had grown inadequate. The need for more extended facili- 
ties to handle efficiently the larger power necessary on this 
division had become more and more acute, but the immediate 
necessity for a change did not arise until the old roundhouse 
was destroyed by fire. 


New Terminal Layout of Much Larger Capacity 


The present arrangements have been built of much greater 
capacity to meet both the present and possible future require- 
ments at this point. As a consequence of the fire and the 
need for more modern and adequate facilities, the entire 
terminal layout was rearranged to conform with the increased 


capacity of the enginehouse. This entailed the construction 


= 


; aie } 
|=] —| 
SSS 























the enginehouse tracks. It is 287 ft. 74% in. long and 223 
ft. 3 in. deep, supported on concrete foundations carried 
down 7 ft. below the grade line, a depth necessary because 
of frost, and from the grade line up to the height of the 
window sills. The remainder of the walls is of brick pier 
construction with pilasters spaced 18 ft. 10 in. and 21 ft. 6 
in. center to center, depending upon their location. The area 
covered by the enginehouse is approximately 1% acres, the 
roofing over of which has been accomplished by the use of 
19 steel columns carrying steel trusses and purlins. Three 
monitors run from front to rear with steel sash windows on 
each side. The roofing itself is 234 in., splined roofing 
covered with tar felt and gravel. The columns surrounding 
the turntable are spaced 56 ft. 6 in. from each other and 43 
ft. from those adjacent. The maximum span is thus over 
the turntable, or a distance of 113 ft. The columns are all 
supported on concrete pedestals carried down 7 ft. below the 
grade line with bases of large dimensions, varying up to as 
high as 13 ft. square. 


Modern Installation of Engine Pits and Drop Pits 


The turntable serves 16 tracks, of which 14 are provided 
with concrete engine pits, 80 ft. long. The angle between 
track centers is 14 deg. 12 min., except where the roof col- 
umns are located around the turntable. At such points the 
angle has been increased to 9 deg. 30 min. from the line 
passing through the column and the turntable center, or a 
total of 19 deg. between adjoining track centers. The dis- 
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Side Elevation. 


Two Views of the Rectangular House 


of eigh 


: lew supporting yard tracks, in-going and out-going 
engine 


ie tracks, sidings and emergency roundhouse tracks, etc., 
totaling about 17,700 ft. About 7,800 ft. of old trackage 
Was removed. Other facilities included in the moderniza- 


tion of e Hornepayne engine terminal were a well-equipped 
— plant, an ash and cinder handling plant serving two 
tracks 


\eated water tank, an ice house and a store house. 


Larg« Size Provides Ample Space for All Facilities 


In constructing the new enginehouse, the old 80-ft. turn- 
— was utilized and the new structure built around it. 
io r in shape, as stated, the long side of the building 
as ber 


laced at right angles to the general center line of 
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tance from the center of the turntable to the line of the smoke 
jacks is 119 ft. 6 in. A full complement of modern wheel 
pits has been provided, the construction including a driver 
drop pit, an engine truck pit and a tender truck pit. 

The two rear corners of the building have been utilized 
for the boiler and engine-room layout and the machine shop 
and blacksmith shop. In the former case a room 42 ft. 11 
in. by 40 ft. houses three locomotive-type boilers and a 
washout plant. Coal is supplied by a hopper track and 
trestle at the rear which discharges into a large concrete 
hopper directly adjacent to the boiler room. The pump or 
engine room adjoining this contains the water pumps, air 
compressors and electric generator for lighting current. The 
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other corner contains an irregularly-shaped machine shop _ the units to the band which it is desired to rivet. Downward 
fully equipped with the latest type machinery necessary for pressure on the foot. lever L will raise holder H until it 
making running repairs. Its maximum dimensions are ap- supports the weight of the unit, pin P being applied and 
proximately 74 ft. by 40 ft. Other facilities include a lo- holding the unit at this elevation until the operator can 
comotive foreman’s office, an engineer’s registering office, a 
general office, a locomotive supply room, an arch brick room, 


















































































































tool rooms and a modern lavatory and wash room, all within : 
the walls of the building. 
Pee Trestle “ 
= r 
+ vf, n 
| > 1 
a Vi Vg d 
l, YY a 
: l ff ! 
| , 
ty, = Device to Facilitate Applying Superheater Unit Bands 
«NY it SS&S 
1) (VQ BGA SSS head over the rivets which are backed against jaw J of the 
ri \\ \\ KR holder. The device is light in weight, costs little to make ” 
\ \\ \ ‘ . ¢ is success i orati 
\\ \ Xe a as A ind is successful in operation. si 
\ \ \ \ xX ‘en : a th 
i \ c+ an Planing Large Crossheads : 
\) Per gine 
S ' Meg ~ Machine Shop i ‘Te operation of planing parallel faces on unusually large ° 
it -Geneéral Office | et \ i 
\{ [t-Locomotive Fore a: d _| crossheads is shown in the oo In this parti- _ 
a — a, a cular case four cast steel crossheads 36 long by 10 in. / 
\! kes 223'3° $$ wide and 21 in. between guide faces, are ps Be at one oe 
Floor Plan of Engine House time on a four-head planer. The crossheads are lined up on . 
dummy piston rods in order that all faces may be parallel . 
Ample ventilation and light are provided by the sash win- with the bore for the piston rod. The method of supporting 
dows in the three monitors and by the numerous large win- the dummy piston rods, also the blocking arrangement be- 
dows in the side walls. The generator mentioned furnishes tween crossheads is shown in the illustration. 
current for electric lights. Heating is provided by steam It is apparent that with this arr>ngement the lining up 
coils on the side walls and in the engine pits. and blocking of these crossheads in the four positions neces- 
o ™ * 
Banding Superheater Units 
By E. A. Murray 
Shop Superintendent, Chesapeake & Ohio, Huntington, W. Va 
SIMPLE device which has proved unusually effective 
at the Huntington shops of the Chesapeake & Ohio for 
banding superheater units is shown in the illustration. The 
units are supported on two carpenters’ trestles, one of which 
is shown at T in the illustration. This trestle is 26 in. high 
and 65 in. long, having a sufficient capacity to hold nine 
superheater units while the joints are being ground and 
bands applied. The work of renewing bands and applying 
rivets is greatly facilitated by means of the trestle S shown 
in the foreground of the picture. This device is provided 
with a holder H of the correct dimensions to fit accurately Four Crosshead Set-Up on Planer 
around the superheater band and capable of vertical adjust- } 
ment by means of foot lever L. sary for machining the parallel faces can be accomplish! mc 
In operation all superheater units requiring new bands with a minimum amount of effort and lost time. In all, ! ho: 
have the old ones removed and new ones placed lightly faces have to be planed and while the length of time requit an 
around the pipes. The trestle S is then slipped along under for the job will vary depending upon the amount o! metal ad 
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to be removed and toughness of the castings, 912 hours may 
epted as a good average time including the time of set- 
up. The planer is motor driven so that it is somewhat diffi- 
cult to tell exactly what cutting speed is used but the best 


results can be received with a speed of approximately 30 ft. 


Pit Inspector’s Clearance Gage 
By E. A. Miller 


TH! illustration shows a valuable gage supplied to 

ocomotive inspectors and inspection pits where loco- 
motives are examined after coming in from their runs. 
[he gage has proved its value as an aid in locating possible 
defects which should be remedied before the locomotives are 
again placed in service. Inspectors are also supplied with 
a list of instructions, a copy of which is shown in the 
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These surfaces tp be rounded 
> to @" radius 
6" 


Circles to be Stamped on Gage 


Locomotive Inspector’s Gage 


anying table, so that the various uses of the gage 
vill be fully understood. After a little practice in using 
the different clearances will be firmly fixed in the 
mind of each inspector who can quickly determine whether 
th on any given part is within the required maximum 
nd imum limits. 
ige is made of '% in. steel, the dimensions enclosed 
: on the drawing being stamped on the gage. The 
vag oth easy to carry and use. 


CTIONS FOR USE OF PIT INSPECTOR’S GAGE. 


Where Used 


imum Clearance, Pedestal Type Truck Side Bearing. 
\laximum Wear of Front End Main Rod Brass on Pin, 
iF um Wear of Back End Main Rod Brass on Pin. 
laximum Side Play in Main Rods, 
linimum Clearance, Crown Tender Truck Side Bearing. 
[aximum Wear of ain Side Rod Bushing (Road Engines). 
Maximum Vertical Wear in Crosshead. 
Maximum Wear in Side Rod Bushings. All Pins, Switching 
Service and All Pins Except Main Pin on Road Engines. 
Clearance in Rear Tender Truck Side Bearing on 
Pedestal Type Truck (Wallis Truck) and Crown Truck. 
aximum Lateral Play in Crosshead. 
aximum Lateral Play in Side Rods. 
linimum Thickness of Tender Journal Collars. 
Minimum Clearance, Rear Tender Truck Side Bearing. 
Maximum Tire Tread Wear for Road Engines. 
linimum Clearance, Front Tender Truck Side Bearing. 
laximum Clearance, Rear Tender Truck Side Bearing. 
laximum Driving Wheel Tire Tread Wear Switching Engines. 
laximum Clearance, Front Tender Truck Side Bearing. 
a Side Play in Not More Than One Pair of Driving 
neeis, 
ruck Center Plates. 
ateral Motion Engine Truck Wheels (Swing Center). 
iteral Motion Trailer Truck Wheels. 
inimum Height of Driving and Trailing Wheel Tire Flange 
(Road Engines). 
ateral Motion, Engine Truck Wheels (Rigid Center). 
mam Variation in Heights of Engine and Tender Deck 
Li es, 
‘aximum Height of Tire Flanges. 
‘inimum Clearance in Hand Holds. 
nimum Clearance Between Rails and Ash Pan and Foundation 
' Brake Gear. 
v/a nimum Clearance Between Rails and Pilot. 








AAILWAYS are using peat briquettes as fuel for loco- 

Railway Board has acquired plant at Hasthagen 
a islanda, with a capacity of 30,000 tons per annum, 
; “hte method for treating peat on a large scale has been 


he Times (London) Trade Supplement. 
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Increasing Welding Speed 


By H. R. Pennington 


Supervisor Electrical Equipment and Welding, Chicago, Rock 
Island & Pacific 


ONE of the most important questions facing the advocates 

of fusion welding is that of finding methods of increas- 
ing the speed of arc welding. Welding speed on a given 
section is fundamentally dependent upon the rate of metal 
deposition and the amount of metal required to effect the 
jointure. The first factor—rate of metal deposition—varies 
with the energy required to liquefy the electrode material, 
arc stability, current density, etc. The amount of metal 
which must be applied obviously depends upon the type of 
joint and opening necessary to effect fusion between the edges 
or members to be joined. 

The size electrode and arc current value that can be used 
seem to be limited only by the thermal capacity of the base 
metal or joint. That is, the heat or arc current and electrode 
diameter can be increased until the molten metal of the weld 
area becomes difficult to control, or until the effect of expan- 
sion and contraction becomes an obstacle. 

One of the principal obstacles encountered in the past on 
attempting to use large diameter electrodes, was the poor 
welding qualities of such materials. With ordinary large 
diameter bare electrodes, a violently sputtering arc, throwing 
out metal in all directions, is a common occurrence at arc 
current values exceeding 200 amperes, and at 300 amperes 
the disturbances render the arc control very difficult and 
extremely uncomfortable. No doubt one reason for this is 
the fact that the beneficial effect to the welding characteristic 
incident to drawing of electrodes in wire form are not present 
to the same extent in large diameter electrodes or what would 
commonly be classed as rods. These disturbances and poor 
welding characteristics of large electrodes generally resulted 
in inadequate penetration and ununiform fusion. 

If the electrodes are coated a quite stable arc will be 
secured, permitting welding with metallic arc up to 500 
amperes with adequate penetration, uniform fusion and with 
a considerably lower electrode current density than that 
required for bare wire. 

As a working basis for comparison, the rate of deposition 
for the usual size bare electrode and that of ™%4-in. coated, 
both of mild steel grade on 4-in. plate wire were determined 
with the following results: 


Lb. of 
Lb. elec. Ft. perhr., elec. per Elec. 
Are consumed single fillet ft. of current 
Elec. dia. amps. per hr. lap weld fillet density 
a | ee er 150 Zed 6.8 0.33 7,850 
A: BER iscccswxaawes 300 Pe 10.4 0.74 6,220 
7 BER; GUA so ie.d00eo:* 306 8.09 18.6 0.43 6,220 


It will be noted that the increased speed of ™%-in. bare 
over 5/32-in. bare is not in proportion to the increased arc 
current. The increased pounds of electrode material per foot 
of fillet is due to the excessive amount of metal loss in pass- 
ing through the arc. 

The lower speed and rate of deposition of the %-in. bare 
as compared to '4-in. coated is due to the difficulty of con- 
trolling a high current arc when using bare electrodes. 
Despite the greater amount of metal deposited, high current 
welding resulted in over a 100 per cent increase in speed 
of welding of a single fillet lap joint. 


These figures were obtained under ideal conditions and 
could not be equaled in commercial practice, as further tests 
have proved. However, the relative speed between small 
diameter bare electrodes and large '%-in. coated electrodes 
with high arc current will remain practically the same. An 
additional factor to consider in using large electrodes is the 
fact that the time required to consume a large electrode is 
greater than that for a small one and therefore the percentage 
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of welding time is actually increaséd. This load cycle should 
be given consideration when determining the capacity and 
basis of ratings of welding units for large electrode welding. 

Experiments with high currents and large electrodes with 
exceptional penetration qualities, indicate that the speed of 
butt welding can be increased by 100 per cent over present 
practice, especially since by using deep penetration electrodes 
the amount of scarfing necessary would be greatly reduced, 
if not eliminated, on plate thickness up to 3g in. A reduction 
in the amount of scarfing is also desirable where high arc 
currents are used, in order to increase the thermal capacity 
of the joint. 

The lap joint offers greater advantages, however, for large 
electrode welding than the butt joint, as the lap joint pos- 
sesses inherently the requisite high thermal capacity and 
therefore permits a high energy concentration with an at- 
tendant high rate of fusion and deposition. In addition, lap 
joints with double fillet will permit the securing of 100 per 
cent weld strength without difficulty. 

A recent check on pounds of metal consumed per hour, 
using %4-in.'mild steel coated electrodes with 240 amperes 
arc current, showed the rate of deposition to be six pounds 
per hour. These figures were obtained from actual shop 
practice on locomotive frame welding and include time for 
considerable cleaning necessitated by 
layers in a vertical position. 

From the foregoing it is clear that the limit of speed and 
rate of metal deposition has by no means been attained in 
present day practice, but in order to permit the use of higher 
arc currents, the electrical resistance of the electrodes must 
be decreased by an increase of electrode area. Otherwise, 
difficulty of arc control will be experienced, due to over- 
heating of electrode. 

Attention has been drawn to the possibilities in this direc- 
tion in order that those contemplating the adoption or exten- 
sion of arc welding may give consideration to high arc current 
welding, which from present indications will be increased to 
at least 300 amperes for a great majority of the work now 
done with arc current values not exceeding 200 amperes. 


applying successive 


A Comparative Test of Bare and 
Coated Welding Electrodes 


[X a comparative test of bare and coated welding electrodes, 

recently conducted in an industrial plant, a material in- 
crease in the amount of metal deposited per unit of power 
consumption and per unit of time, together with a marked 
decrease in the percentage loss of metal were found to 
accompany the use of coated electrodes. 

The first two tests consisted of welding together two pieces 
of 3g-in. tank steel plates the edges of which had been 
beveled to facilitate the welding. In the first test 5 /32-in. 
bare electrodes were compared with 5/32-in. coated elec- 
trodes of two grades, designated as No. 1 and No. 6. In 
the second test '4-in. electrodes were used. A third test was 
made using 5/32-in. coated electrodes in welding together 
two pieces of cast iron plate. In each case the plates and 
the wire were weighed before and after the test on a scale 
weighing accurately to one-half ounce to determine the loss 
of metal; time was taken with a stop watch and power con- 
sumption measured by an Esterline curve drawing watt meter. 

Comparisons of the two types of electrodes from the stand- 
point of metal deposited per hour and per kilowatt hour and 
the metal loss per pound deposited are set forth in the table. 
All of the tests show an advantage for the coated wire in 
the matter of metal deposited per kilowatt hour and also per 
unit of time. If the metal deposited by the 5/32-in. bare 
electrodes be considered 100 per cent, then that deposited 
by the 5/32-in, coated electrodes showed, increases of 22 per 
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cent for the No. 1, 69 per cent for the No. 6 on the sicel 
plate and 43 per cent for the No. 1 on cast iron. Comparing 
in the same manner the %4-in. coated electrodes used on 
sieel plate with the %4-in. bare electrodes, the No. 1 coaied 
showed an increase of 10 per cent in the amount of metal 
deposited per unit of power consumption while the No. 6 
coated electrodes showed an increase of 44 per cent. 





RESULTS OF COMPARATIVE TESTS OF BARE AND COATED 
ELECTRODES 


Pounds of Electrode 


— oe 
Lost by 
vapor, etc., De- De- Kwh. Hours 
Test perlb. posited posited per lb. per lb, 
No. Electrode deposited perhr. per kwh. deposited deposited 
( Se MURR cb alaewe 43 1.543 .336 2.97 65 
I + 5/32” Coated No. 1. .00 1.875 407 2.45 534 
| 5/32” Coated No. 6. .00 2.560 568 1.76 "391 
Le als eee 38 2.76 368 2.72 362 
IT; 1/4” Coated No. 1. .09 2.85 405 2.47 351 
1/4” Coated No. 6. .00 3.79 .541 1.85 .264 
III 5/32” Coated No. 1. .00 2.19 481 2.08 457 
Average for bare electrodes. .40 2.15 .352 2.84 -506 
Average for coated elec- 
oe ea ee .018 2.76 -479 2.12 .384 
In favor of coated...... .382 lb. -61 Ib. 127 1b. = .72 kwh. 122 hrs. 
Advantage of coated elec- 
trodes in per cent.....95.5 28.4 36.1 24.4 24.1 
Saving in dollars per Ib. 
deposited at 9.25 cents 
Senet) MURA ikcta sacs o are stratcat $0.0353 erates vee af ee 


At 3 cents per kwh. equals $0.0216. 
+ At 65 cents per hr., equals $0.0793. 
Total, $.1362. 





Comparing the metal deposited per unit of time in the 
same manner, increases of 22 per cent and 46 per cent re- 
spectively for the No. 1 and No. 6 coated electrodes on steel 
plate and 42 per cent for the No. 1 electrode on cast iron, 
were shown as compared with 5/32-in. bare electrodes on 
steel plate. A similar comparison for the !4-in. electrodes 
showed increases of 3 per cent and 38 per cent respectively 
for the No. 1 and No. 6 coated electrodes as compared with 
the bare electrodes, all tests being made on steel plate. 

Throughout the tests it was observed that with coated 
electrodes there was less sputtering and throwing off of 
metal, that the metal flowed more evenly and uniformly, 
that the arc did not jump off to one side and that the oper- 
ator could hold the arc for a longer time than with the bare 
electrcdes. No loss of metal in the vapor of the arc or by 
sputtering could be measured for the 5/32-in. coated wire 
but this was probably due to the fact that the scales used 
were not fine enough. Observation of the tests showed that 
there was some loss even though the scales did not show it. 
The advantage of the '%4-in. wire over the 5/32-in. wire Is 
clearly shown in the table; that is, more metal can be de- 
posited in a given time by ™%-in. electrodes with practical) 
the same power consumption per pound as required for the 
5 /32-in. wire. . 

The outstanding advantage of the coated electrodes | 
most clearly shown in the saving of metal lost in the ar 
and by sputtering and to this fact are largely due the other 
“dvantages demonstrated. 


A Versatile Crane Truck 


No one can deny the advantages of storage batter) trucks 
equipped with power-operated swing cranes. They are ¢& 
tremely effective labor-saving devices and new ways o! using 
them are continually developing. 

One uncommon use of this tvpe of storage batter) truck, 
shown in the illustration, is credited to D. P. Carey. gener 
foreman of the New York, New Haven & Hartford at the 
Dover street roundhouse, Boston, Mass. The Dover street! 


terminal is an extremely busy one, turning on an ayerage © 
140 passenger locomotives every 24 hours to handl: trai 
Locomot 


in and out of the South Station, Boston. res alt 
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: sive. running repairs at this point and if something happens 

8 to be the matter with the cylinder packing, for example, an 

: inspection cannot be made until the piston rod is disconnected 

. from the crosshead and the piston removed. In order to dis- 

, connect the piston some form of piston puller is used which, 

in the illustration, consists of a false wrist pin drilled and 
tapped to receive a 2'4-in. screw, the latter being squared on 
one end and arranged to be turned by a 5-ft. wrench fitted to 
tha nd. 


In operation it was formerly the practice to remove the 
rosshead key and apply the piston puller, the services of 





Elwell-Parker Truck Assists in “Pulling a Piston” 


three or possibly four men being required to pull up on the 
\ handle, thus tightening the screw and pushing the 
rod out of the crosshead. This operation can now 
performed by one man holding the wrench and another 
oe Wi operating the storage battery truck. The swinging crane 
on the wrench handle with a greater force than 
exerted by all the men who could get hold of it. 
reflection will show that in order to pull the piston 
on the right side of a locomotive, it is necessary to have 
not! iston puller with a left handed screw. In pulling 
wrench handle the truck crane will then revolve 
to the left and force out the piston rod. 





Sealing Boilers with Sand Blast 


eh the courtesy of George McCormick, general super- 
motive power of the Southern Pacific at San 
the following description and drawing of an hydro- 
pn sand blast for cleaning boilers is published. 

\s vn in the drawing the device consists of a 16-in. 
tank which can be mounted on a four-wheel truck 
ovement about the shop. Suitable hose connections 
led to the air supply and water supply, the latter 

to keep down the dust. Air is furnished from 
\ains through flexible hose A to the line of 1-in. 
fittings beneath the tank. An auxiliary '™%-in 
inected to the top of the tank and admits air 
lve C on top of the sand. The tank can 
sand through the funnel and valve B. Valves 
located in the lower pipe lines as shown and 
to the bottom of the tank facilitates keeping the 
tation so that it will readily fall through the 1-in. 
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pipe to the moving air column. Air and sand are delivered ; 
through the flexible hose, brass reducer G and two Y } 
branches to the ™%4-in. pipe which the operator uses in 
directing the final flow of air, sand and water. The blast 
‘'s given force by means of air through valve F and water 
‘s admitted through valve H. 

In operation the tank is filled with dry sud sand 
end valve B closed. With main air pressure on the tank 
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Tank and Apparatus Used in Sand Blasting 


sand falls cn the rapidly moving stream of air which carries 
it to the blast nozzle. The reducer G has a tapered hole 
('4 in. at the smallest diameter) which automatically con- 
trols the amount of sand. The sand is moistened with water 
through valve H to keep down the dust and is finally ejected 
by the independent air hose connection at valve F. The 
strength of the blast and the amount of moisture are regulated 
by suitable adjustments of the respective valves. Valve D 
should be kept wide open to prevent water running back 
through the sand hose when valve E is shut. 


Cautions for Bath Tempering” 


Some of the cautions to be observed in bath tempering are: y 
First never place the tool in the bath when it is extremely 
hot without first preheating the part. This applies especially 
to the salt and lead baths. 
Second, always see that the piece is free from moisture, 
or splattering will result. Last, do not remove the tool im- 
mediately upon the bath reaching the desired temperature. 
Let it soak and be thoroughly penetrated with the heat, 
which must never go above the determined temperature. 


Tool Tempering Temperatures 
Color Temperature Tool 
Paint yenow:. o.. 60 s:0.6.0.08 | a re ..Steei and wood engraving 
Hammer faces 
Paper cutting knives 
Light yellow: ........... AO BR Toco svehiseen Milling cutters 


Shear blades 
Reck drills 
Screw dies 
..Dies and punches 
Reamers 
Stone cutting tools 
Brace bits 
-Twist drills 
aps % in. or over 
Cold metal saws 
AZ. . 
Dental instruments 
Drifts 
boo eal Cold chisels 
Hack saws 
Rivet sets 
...Battering tools in general 
Small taps 
Pasi nee enkale Screw drivers 
Saws for wood 
Springs: 


Straw deg. F. 


Deep Straw deg. F. 


Brown yellow .500 deg. F 


Full purple...... .540 deg. F.. 


Full blue........ Le ee oe 


Very dark blue........ 600 deg. 


‘From the Melting Pot, Chicago Flexible Shaft Cuninsen: 
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Twenty-Inch High Duty Drilling Machine 


IMPLICITY is the keynote in the design of the 20-in. 
high duty drilling machine illustrated. There are no 
loose brackets or other bolted-on devices on this ma- 
chine, which has been placed on the market recently by the 
Foote-Burt Company, Cleveland, Ohio. All parts are readily 
accessible for inspection and adjustment. No telescoping 
screw is required under the table, a single screw permitting a 
vertical table adjustment of 12 in. without the necessity of 
providing a hole in the floor. All 


po 


bath and the feed gears being lubricated by means of a posi- 
tive splash oiling system. The upper driving helical gears 
and their bearings are packed in grease, a sufficient supply 
being stored in the cap to last several months. 

The machine drills holes up to 1% in. in diameter in solid 
steel. The distance from the center of the spindle to the face 
of the column is 10 in.; the maximum distance from the nose 
of the spindle to the top of the table is 255% in.; the length 





operating levers are easily con- 
trolled from the operator’s working 
position in front of the machine. 
The arrangement of the head 
and upright is such as to permit 
bolts to be in shear instead of in 
tension. Thus the bending stresses 
due to present extremely high drill- 
ing pressures are taken by the 
rigid upright, which is also rein- 
forced by the head. It is claimed 
that this method of construction is 
far better suited to the modern 
practice of using high speeds and 
heavy feeds than the construction 
in which the upright is split hori- 
zontally at the point of maximum 
stress. Base, upright and jack 
screw supports are all cast integral 
which further adds to the rigidity 
of the structure. All gears and 
other driving mechanism are of 
unusually heavy construction. 
There is but a single pulley 
drive, through a friction clutch, no 
countershaft being required. Nine 
instantly available spindle speeds 
and three feeds are provided. 
Speed and feed changes are made 
through sliding gears of heat 
treated steel, no clutches or sliding 
keys being used. Helical type 














driving gears to the spindle, which 
is counterbalanced by means of a 
weight, transmit power to the tool evenly and smoothly, and 
an exclusive double-rack feed eliminates side friction on the 
spindle sleeve. All driving shaft bearings are of the Hyatt 
or taper roller bearing type, the Hyatt type being used for 
radial loads and the taper roller bearing for combined radial 
and thrust. A heavy ball bearing takes the spindle thrust. 

All parts of the feeding and driving mechanism are en- 
tirely enclosed, the speed change gears running in an oil 
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Two Views of 20-In. Heavy Duty Drill Featured by Simplicity and Rugged Construction 


of power feed is 12 in.; the spindle has a No. 4 Morse taper 
and the size of the table working surface is 20 in. by 16 in.; 
the vertical adjustment of the table is 12 in. The three feed 
changes are .006 in., .012 in. and .026 in., and the nine 
spindle speed changes, 75, 100, 125, 155, 210, 250), 360, 
490 and 610, respectively. The driving pulley is 12 in. by 
234 in. and it has a speed of 500 r.p.m. The net weight of 
the machine is 2,700 lb. 
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Full Automatic Engine Lathe Development 


which take the work from a magazine, grip it, turning 
one or more diameters simultaneously, and eject the 
finished piece independent of an operator, has been placed on 
the market by the Pratt & Whitney Co., Hartford, Conn. 
The machine, which is illustrated in Fig. 1, is designed for 
quantity production, handling cut lengths of bar stock or 
forgings that must be turned on centers. As the operator has 
but to replenish the magazine and keep cutting tools in proper 
condition, he may readily tend to a battery of machines, the 
number of which is dependent on the length of cut and 
amount of stock removed. 
lhe general features of the engine lathe are present in this 


\ LINE of engine lathes, entirely automatic in action, 

















Fig. 1—Pratt & Whitney Automatic Engine Lathe 


machine. Centers are provided upon which work is mounted 
while being turned; a driver rotates the work; a carriage is 
provided with the usual cross slide adjustments and tool post, 
in which may be inserted any form of standard tools. In 


place of the lead screw a drum cam is employed for the car- 
riage traverse. This cam, as well as all other cams on the 
machine, is mounted on a heavy shaft extending the entire 
length of the bed. Adjustable dogs are provided which may 
be arranged to produce the proper length of cut on the work 
mn hat 

(he carriage is mounted on an extended portion -of the 
iront ways of the bed, thus leaving an unobstructed space 
through which the work drops from the centers when re- 
leased to the removable can below, shown in Fig. 1. A 
jointed taper bar, mounted on a bracket in front of the car- 
tage, connects by engaging rolls with the cross slide of the 
Carriage, thereby enabling taper work to be turned or con- 
tinuous cuts, partly taper and partly straight, to be made. 
By the substitution of suitable former bars irregular forms 


may rned. 

_Thes. machines are built in two sizes and are fitted with 
either me or geared head drive. Fig. 1 shows a front 
view of the larger machine equipped with a geared head. 


Provision is made for bolting a motor on the rear of the ma- 


1 an individual drive is desired. Work is fed into 
ne from a magazine mounted on a supporting 
bracket tached to the rear of the bed. The magazine con- 


chine 
the m: 


sists of two uprights adjustable towards and from each other 
to accommodate short and long work. Two guides on each 
upright are adjustable to suit different diameters. The lower 
piece of work in the magazine rests on work carriers as shown 
in Fig. 2 and is held in place by yielding fingers that depress 
and allow the carriers to withdraw after the work has been 
placed upon the centers. A friction joint is placed in the 
train of levers actuating the magazine feed mechanism so that 
in case of accidental displacement of the work the mechanism 
will not be damaged. 


Method of Operation 


The sequence of movements is as follows: The carrier 
moves forward presenting the work in alinement with the 
centers, the footstock center then moves up, pushing the work 
between the jaws of the driver or chuck and in contact with 
the live center. The carrier then withdraws and the next 
piece of work drops into place on the fingers. The driver 
grips the work and the carriage moves the tool to the cutting 
position. ‘The cam shaft has two speeds and the foregoing 
movements all take place during the high speed rotation, 
therefore lost time is reduced to a minimum. Adjustable 
dogs mounted on a cam located at the headstock of the ma- 
chine provide a means for timing the cam shaft to suit the 
length of cut. 

The driver or chuck is provided with three cam-shaped 
jaws that open by friction, operated by a cam mounted on the 
cam shaft. The jaws close on the work through the action 
of coil springs when the friction is relieved. The hardened 


contact surface of the jaws is so shaped that the greater the 
resistance caused by the cuts the harder the jaws will bite. 
The smooth contact surface of the jaws prevents scars on the 
work. The mounting af the chuck on the spindle nose pro- 








Fig. 2—Close Up View of Automatic Lathe in Operation 


vides lateral freedom, thereby eliminating any side strain on 
the centers. Slight variations in length of work and depth 
of center holes is taken care of by a slip ring actuating the 
footstock spindle to insure pressure on the work before the 
spindle is clamped. 

The tool being advanced to cutting position, the speed of 
the cam shaft changes from fast to slow and the turning 
operation is carried through to completion. At this point the 
cam shaft is again speeded up; the chuck is opened; the tail- 
stock spindle withdrawn and the work dropped out. The 
carriage is then moved to the extreme right of its travel and 
a new piece of work is presented to the centers. The geared 
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head machine has four spindle speeds, direct drive, and four 
reduced speeds through back gears. Four changes of feed for 
each spindle speed are provided on the large machine and 
three on the smaller one. 

The hand lever at the extreme left of the bed in Fig. 1 
provides means for shifting the cam shaft from fast to slow 
or vice versa, at the will of the operator. The same lever 
serves to disengage the power feed entirely to allow for hand 
manipulation when setting up. The squared shaft located 
below the lever is engaged by a hand crank for the purpose. 
Convenience in set up is a feature of these machines, making 
them practical for turning small numbers of pieces. The 
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supply of cooling compound is assured by a geared pump 
chain driven at a constant speed. The tank located below the 
pan is mounted on rollers to facilitate cleaning. 

These automatic lathes are said to have passed the experi- 
mental state, their prototype having been in constant use for 
many years at the builder’s shops, turning blanks for taps 
and reamers. 

The maximum and minimum lengths of work accommo- 
dated are 15 in. and 3% in. respectively, the maximum and 
minimum diameters are 14% in. and ™% in. respectively; the 
maximum traverse of the carriage is 12 in. A 2-hp. motor is 
required to drive the heavier machine. 


Bending Angles and Other Structural Shapes 


OR bending angles, beams, channels and other shapes, 

F the Hercules power bending machines produced by 

Amplex, Inc., New York, have capacities for angles 

3 in. by 3 in. by % in., up to 8 in. by 8 in. by 1 in. Hand- 

driven machines are made in sizes which will bend angles 2 
in. by-2 in. by 3% in., up to 3 in. by 3 in. by % in. 

The variety of forms in which structural shapes occur has 
made the design of a machine to bend any shape difficult. 
The Hercules machine, it is claimed, meets all the require- 
ments of strength and simplicity of operation. ‘The bar to 
be bent runs horizontally into and out of the machine so that 
even the largest sections can be handled by a simple roller 
trestle. 

The bending is done while the metal is cold so that heat- 
ing apparatus is unnecessary. Universal rolls are fitted 
which will take care of the bending of large or small sections, 
whether the legs of the shape are to come on the inside or 
outside of the curve. 

This type of machine, by means of a slight adjustment, 
will bend right or left hand curves as desired. Reverse 


curves can be made in the machine without taking the angle 
or other shape out of the machine for adjustment. 











Hercules Angle Bending Machine 


Spiral and Curvex Hob-Grinding Attachment 


TOOLROOM grinder attachment has been developed 
recently by the R. K. Le Blonde Machine Tool Com- 
pany, Cincinnati, Ohio, designed to grind spiral hobs 

















increased feeds and faster cutting speeds. The problem of 
accurately grinding Curvex cutters is said to be successfully 
met with this attachment which is designed for application 














Fig. 1—Hob-Grinding Attachment for Le Blond Tool Room Grinder 


and, the new line of Pratt Whitney Curvex cutters. The latter 
are spiral, formed, milling cutters giving a shearing cutting 
action and smooth finish which makes possible the use of 


Fig. 2—Attachment as Used for Grinding Spiral Hob: 


to Le Blonde universal toolroom grinders but can be dapted 
to use on similar toolroom grinders if desired. 
Referring to Fig. 1 the cutter to be ground is mounted 0? 
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an arvor between the centers of the attachment; the machine eliminating any possibility of drawing the temper by attempt- 
table is set to zero; and from the chart of leads and angles to grind the entire tooth depth at one traverse of the table. 
furnished, the taper guide bar of the attachment is set to The knee is swiveled on the stump to an angle corresponding 
the required angle. As the table of the grinder is set hori- to the helix angle of the cutter and the table reciprocated 


yontally the cutter spindle is automatically revolved in the 
proper relation to lead and spiral angles, which is stamped 
on each cutter by the manufacturer. The cutter is indexed, 


successively bringing each tooth to the grinding plane by 
means of the plunger and indexed plate shown. This is 
much more accurate than the uncertain method of using a 
tooth rest supporting the back of the tooth being ground. 


The wheel head is mounted on an angular raising block, 
siving the wheel spindle an angle of 15 deg. from the hori- 
ontal spindle line. A special wheel is used, the front face 
h is dressed vertically. This insures a single line 
f contact between the wheel and work and enables the work 
fed vertically on to the wheel to the depth of the tooth, 


to | 


Automatic Drain 


N automatic drain and relief valve for steam pipes 
A ind cylinders has been developed by the Diel-More 
Sales Company, Philadelphia, Pa. These valves have 

proved satisfactory for draining locomotive air compressors; 
stoker engines; steam brakes; steam pipes for electric head- 
light turbines, blowers and other connections; cylinders of 
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Automatic Drain and Relief Valve for Both Ends of Steam 
Cylinder 





ve cranes, pile drivers, and steam shovels; stationary 
hgines and pumps, and steam hammers. 

he valves can be obtained with steam connections rang- 
ig from 14 in. to 1 in. and of single, double or four-ported 
‘ype; the double-ported type for ordinary single-cylinder 
igmes and the four-ported type for duplex cylinder 


double-ported type the two end connections are 
ed to the cylinder cock openings, the valve being centrally 


cated at any convenient point below the cylinder. The 
‘pper Connection should be piped to the drain connection of 
“le steam chest or to any point in the steam line between the 
‘irottle valve and the engine. The bottom connection is for 


off the condensed water and may be piped to the 
venient drainage point. It is this type which has 
for duplex air compressors; one connection being 
he high pressure and the other to the low pressure 
lhe four-ported type is the same as the double- 
e, except that it has provision on the body for four 


Vlind: 
orted 


past the wheel by the regular rack and pinion movement. 
This takes place while the work is being rotated in proper 
relation to the lead and spiral angle. ‘The attachment is so 
designed that the grinding plane is always on a true radial 
line of the cutter, and the wheel always clears itself in the 
work. The utility of this attachment is not limited to grind- 
ing curvex cutters or spiral hobs but it can be used advan- 
tageously on any work requiring regrinding on the face of 
the teeth. 

For grinding spiral hobs the angular raising block and 
belt sheaves are not required and the attachment can be 
purchased simply as a hob grinding attachment omitting 
these parts as shown in Fig. 2. 


and Relief Valve 


horizontal connections for the drainage of both cylinders of 
a duplex engine. 

As will be noted from the illustration the valve is of simple 
design and contains only one moving part, the disc valve. 
When the engine is shut down the spring raises the disc 
valve and opens both ends of the cylinder to the drain pipe 
and also permits any condensed water in the steam pipe or 
steam chest to flow through the grooves at the circumference 
of the disc to the same drain connection. 

When the throttle is opened the accumulation of pressure 
on top of the disc forces it down and closes all openings. 
Should excess pressure accumulate in either end of the 
cylinder, due to priming or other causes, the pressure on top 
of the disc will be over balanced and the valve will then 
be lifted. 

A feature that should not be overlooked is the fact that 
the valve is self-grinding. This is accomplished by making 

















Automatic Drain Valve for Steam Pipes 


the upper part of the disc of such a shape that when the 
steam is turned on the disc is given a rotative motion. 

The lower end of the spring is enlarged and screws into 
a threaded groove in the valve body. By screwing the spring 
up or down there is obtained a considerable range in pres- 
sure against the disc. The upper end of the spring is closed 
in and fits a button on which the valve can rotate with little 
resistance. 

The single connection valve is similar in construction and 
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operation. It has been found to be well fitted for auto- 
matically draining locomotive blower pipes, also steam pipes 
to electric headlight turbines, and any other place where hand 


RAILWAY MECHANICAL ENGINEER 


Vor. 96, No. 3 


operated drain cocks are commonly used to prevent accumu- 
lation of condensed water with the possibility of damage 
from freezing if they are not used. 


Milling Cutters Designed for Production 


FTER extensive experimental research work, covering 

different phases of design and operation, the National 

Twist Drill & Tool Company, Detroit, Mich., has placed 
on the market a new type of milling cutter, known as the Par- 
abolic cutter, designed to reduce production costs. Conflict- 
ing theories in cutter design were either proved or disproved 
by practical application to production work and it was de- 
cided that in order to make a milling cutter tooth of uniform 
strength throughout its length, its shape should be that of 
a parabola slightly modified at the small end. 

The number of teeth used is nearer to that of the conven- 
tional fine tooth cutter than to that of the coarse tooth type. 
In order to get the most efficient chip thickness per tooth 
without excessive peripheral speed a fairly large number of 
teeth was found desirable. Parabolic cutters are made in 
plain-side and end-mill types as well as for special purposes. 
The increased interest of railroad shop men in milling as an 
efficient method of performing many machine operations on 
locomotive parts makes the subject of cutter selection impor- 
tant at the present time. Among other types the Parabolic 
milling cutter will receive careful attention. 














National Parabolic Milling Cutters 


Safety Features Incorporated in Rip Saw 


SELF or power feed rip saw, placed on the market 
A recently by the Oliver Machinery Company, Grand 
Rapids, Mich., has been designed with special atten- 
tion to safety features. In addition, the dust chute is so 
arranged as to be readily connected to the exhaust system 
and thus eliminate flying sawdust which would otherwise 
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Rip Saw Equipped with Guards and Dust Chute 


accumulate on the floor or possibly get in the operator’s eyes 


and cause trouble. 


The machine is designed for ripping all kinds of lumber 
and is adapted to the ripping of rough as well as finished 
stock. The saw arbor is mounted on a frame, having a 


vertically adjustable table with an infeed spur roller, mac 
corrugated or smooth according to the requirements of the 
work going into the machine. This roller carries stock 
through the saw and across the top of the table. The ma- 
chine will take saws up to 18 in. in diameter and cut stock 
5 in. thick by 24 in. wide. 

A gang of six saws with one inch space collars may be 
used at one time if desired and in this case, the machine 
is practically a gang rip saw and can produce strips at a 
minimum cost. Three rates of speed, 50 ft., 110 ft. and 
140 ft. per min. are obtainable. Among other special fea- 
tures the machine has quick acting adjustment to feed rollers, 
quick action to adjustment and locking of ripping fence, 
quick raising and lowering adjustment of table and powerful 
and rapid feeds. Stock with 34 in. difference in thickness 
can be sawed without readjusting the feed rolls. A mechanism 
for absorbing shocks on the feed rolls overcomes any jerks 
on starting stock through the machine, a feature tending to 
increase the life of the machine. 

The lower portion of the saw is thoroughly guarded by 
means of the dust chute and the cover, the upper portion 
running in a guard carried by the feed mechanism. The 
star feed and the infeed roll are covered by a metal guard, 
thus making accidents while feeding the machine pra: tically 
impossible. The table is 3314 in. wide by 56 in. long, being 
vertically adjusted by a lever locking cam. The saw arbor 
has five lubricating chambers which assures ample lubrica- 
tion of the bearings. 

The machine may be arranged for motor drive if desired. 
The regular equipment furnished with the machine includes 
one 16-in. saw, saw guard, feed spur, spur guard, swivel, 
one sectional outfeed roll group plain and one s tional 
outfeed roll group corrugated; also filling collars an‘ saw- 
dust chutes. 
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Staybolt Threading Attachment for Turret Lathe 


TAYBOLT and crownstay threading, especially in repair 
S shops, can be handled with less loss of time and without 
tying up two different machines by means of the stay- 
bolt threading machine illustrated, which has been designed 
for that purpose by the Warner & Swasey Company, Cleve- 
land, Ohio. The new staybolt machine is made up of the 











Warner & Swasey Crown, Button Head and Swivel Staybolt 
Threading Machine 


standard Warner & Swasey No. 4 turret lathe with a special 
attachment instead of the regular turret slide and saddle. 
When used for staybolt threading, the regular turret 
slide and saddle may be replaced instead of the staybolt 


‘i 1 
attachment 


ind used for the production of the many mis- 


Air Gun Designed to 


'VERYONE is familiar with the more or less wasteful 
3 thods of using compressed air about shops, foundries 
ill rooms owing to lack of appreciation by many 
that it costs money to compress air. One common 
vasting air is in the use of a '4-in., or larger, 
attached to the shop air line just back of 

h controls the supply of air. When for any 
necessary to blow off some machine part or 
example, the operator turns on the valve admit- 
g the hose and after directing the blowing operation 
of the hose goes back to the valve and shuts 


method results in considerable waste of air 
roposed to prevent by means of an air gun 
ened and placed on the market by Jenkins Bros., 
\n assembled and cross sectional view of this 
1 in the illustration, giving a good idea of the 
he main advantage claimed for the valve 
the use of air. By means of the small tip 
than necessary is allowed to go through the 
control of the air supply is by means of the 
ately under the hand of the operator. In 
air can be started or shut off directly at the 
valve is held in one hand and without going 
ost to operate the globe valve which is com- 


> air gun is simple and is said to be durable 

With an entire absence of complicated parts 
it of order. It is designed to hold tight under 
quickly respond to a pressure of the button 


cellaneous studs and bolts which are found necessary in 
railroad shops. 

This machine handles crown stays, button head stays and 
swivel stays up to 40 in. in length and for any size of 
thread, because larger or smaller self-opening die heads may 
be used to answer the requirements of the particular shop 
in which it is installed. 

Present day practice seems to lead principally toward the 
use of upset forgings and also toward the use of an in- 
creasing number of taper head staybolts. In a recent demon- 
stration test button heads as shown in the picture were taper 
formed under the head and the thread cut on the end and 
under the head at the rate of one a minute. 

In operation, the rough forging is passed through the 
back of the forward die head for insertion in the square 
collet in the automatic chuck. The die has an enlarged hole 
in the shank and the chasers have an especially large open- 
ing movement to pass the button head which was used in the 
demonstration. 

After being chucked, the staybolt carriage is fed forward 
until the end of the bolt is supported in the steady-rest 
between the two heads. The head end is formed by a form- 
ing cutter on the cross slide while the other end is supported 
in the steady-rest. Then the staybolt carriage is fed for- 
ward, the die heads operated by the cams on the rear bar 
close automatically and cut the threads. 

As soon as the die heads reach the end of the cams both 
die heads open. The cams may be made to cut any type 
thread desired, as the action of the head is dependent upon 
the contour of the cam. The carriage is then brought back | 
and is ready for the next staybolt. 


Prevent Waste of Air 


which freely emits the air. The renewable disc is made 
especially for air service and forms a durable contact for the 
seat taking up automatically the wear due to frequent usage. 
The disc can be quickly and easily renewed if necessary. 

















Jenkins Air Gun Featured by Air Economy and Control Button 
Located at Nozzle 


These valves are made of bronze and are adaptable to 
use in foundries, machine shops, mill rooms and wherever 
air is used for blowing purposes. 





Key-Bolts Prove Useful 


‘HE illustration shows a type of key-bolt developed by 
T the Key-Bolt Appliance Company, Buffalo, N. Y. and 
used for holding sheet metal plates together while being 
riveted. The particular advantage of this key-bolt is that it 
can be placed through two corresponding rivet holes and the 
sheets brought together quickly and firmly by one or two 
blows on the taper key. Two key-bolts will hold the sheets 
in correct alignment while rivets are being driven when a 
single blow of the hammer releases the taper key and allows 
the key-bolt to be knocked out or removed with the fingers. 
The common method of using short bolts and nuts is open 
to the objection that more time is required both when tight- 
ening the nuts to bring the plates together and when backing 
off the nuts after the rivets have been driven. It is stated 
that one large erecting contractor recently completed a tank 
job putting up 50 tons of steel a day with an estimated saving 
of $1.50 a ton due to the use of key-bolts. 

The key-bolts are made of high carbon steel, will stand 
much more abuse than threaded bolts and may be expected 
to save considerably in labor cost. The bolts are made 
in 30 different sizes as follows: %4-in. bolts in five lengths 
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in Car Repair Work 


from 1% in. to 2% in.; 5¢-in. bolts in six lengths from 
1 in. to 3 in.; %4-in. bolts in six lengths from 134 in. to 4 in,; 
7%-in. bolts in six lengths from 134 in. to 4 in.; and 1-in, 


— 

















Key-Bolts for Holding Sheet Metal Plates Together While Being 
Riveted 


bolts in six lengths from 134 in. to 4 in. 
correspond are furnished. 


Taper keys to 


Multiple Car Borer for Heavy Work 


in railroad car shops has been developed recently by 
J. A. Fay & Egan Company, Cincinnati, Ohio. The 
latest model (No. 378) of this high duty machine, shown 
in the illustration, is designed particularly for safety in op- 


A MULTIPLE car borer adapted to heavy boring work 
































Fay & Egan Car Borer with Two Auxiliary Spindles 


eration, economy in power consumption and maximum out- 
put. It is made in three styles, A, B and C, with stationary 
table and power-driven rolls, stationary table and idle rolls 
and traveling table (when 14 ft. or longer), respectively. 
All styles are regularly made with three spindles but can 


be furnished with one or two auxiliary spindles as desired. 
The machine is entirely self-contained and can be belted 
from any direction or direct-coupled to a motor. 

Timbers up to 15 in. by 15 in. in cross section can be 
bored, the largest hole being 3 in. in diameter. The depth 
of stroke is 16 in., the distance center to center of the spindles 
being 9 in. and the transverse movement of the spindles 15 in. 

The column of this machine is a heavy, one-piece, cored 
casting, designed to resist the stress imposed upon it and 
eliminate vibration. The stationary table is 9 ft. long, 
22 in. wide and 25 in. high. The type A size has seven 
5-in. rolls, four of which are power-driven at 150 ft. per 
min. The table on the B type is the same size and has 
seven 5-in. rolls all of which are idle. The traveling table 
is made of steel I-beams, regularly 14 in. long, 22 in. wide, 
25% in. high and travels at 120 ft. per min. If desired, 
the machine can be connected in series with a mortiser and 
gainer, having one continuous traveling table. The travel- 
ing table is under constant control of the operator. Adjust- 
able stops are provided to regulate the position of the holes 
and close adjustment can be made by means of the large 
hand wheel operating a rack and pinion. All types of tables 
are fitted with quick action clamps. : 

The spindle housings are mounted on ball bearings and 
spindle sleeves are fitted with centering take up bushings. 

The main spindles are driven by one continuous endless 
belt, an automatic gravity take-up binder being provided. 
Auxiliary boring spindles are furnished on either the right 
or left, or both sides of the machine as ordered. These 
spindles have a stroke of 15% in., a transverse movement of 
15 in., a vertical adjustment of 8 in., and are adjustable t0 
an angle of 45 deg. to the inside and 30 deg. to the outside. 

Aluminum boring guards are furnished when ordered and 
prevent the operator’s clothes from catching in the revolving 
bit, at the same time in no way interfering with the efficient 
operation of the machine. Wire mesh belt guards can als0 
be provided. The countershaft is self-contained in the 


machine and has 14-in. tight and loose pulleys designed 
run at 900 r. p.m. A 10-hp. motor is recommended. The 
equipment regularly furnished with the car borer includes 


16 augers from 7/16 in. to 2 in. in diameter having 16 
in. twist. 
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HE illustration shows a calculating device brought out 
T the Simplex Calculator Company, York, Pa., and 

lesigned to cover the general machine tool field as it is 
applicable to use on either rotating or reciprocating work 
or tools. As illustrated, the calculator consists of a cylinder 
within an aluminum case and a slide rule of special design, 
attached to an extension of the base. For use in connection 
with rotating work or tools, such as lathe, boring mill, drill 
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Simplex Machine Time Calculator 


press or milling operations, the cylinder carries tables indi- 
cating revolutions per minute for diameters from 4 in. to 
10 ft. at all ordinary cutting speeds. The range of speeds 
i wn above the slot on the left end of case. 


Is sn 


lhe number of revolutions per minute of a given piece of 
work is read in the slot opposite the diameter, directly under 
the cutting speed selected. This number is transferred to the 
rule, which bears four scales, indexed successively feed, 
r. p length, and time. Locating this number on the 


scale of the slide, it is moved directly under the 


Sixteen -Inch Motor 


sAND SAW driven by a self-contained electric motor 
as been placed on the market recently by J. T. 
Wallace & Company, Chicago. This saw is equipped 
steel wheels which are both durable and accurate 
a large factor of safety. Ball bearings are provided 
t including the upper and lower roller guides, the 
g on the periphery of the rollers. A special feature 
Is th ally enclosed electric motor, built into the machine 
onnected to the lower wheel by a fabroil gear and 
The gears run in oil to insure adequate lubri- 
Catior a quiet running machine, centrifugal force throw- 
ing » the bearings and keeping them well lubricated 


table is a ground steel plate 19 in. by 21 in. in 
d on a large rocker bearing adjustable to any 
ig] 45 deg. to minus 5 deg. An indicator is pro- 
w the angle at which the table is tilted. All 
are controlled by hand-wheels or thumb screws 
use of special tools, and this feature is one of 
importance because it makes the machine easy 
nd increases the production. 
ht of the new 16-in. Wallace bench band saw is 
verall; the table is 42 in. from the floor; and the 
equired is 15 in. by 29 in. Power is furnished 
. General Electric ball-bearing motor running at 
The saw runs at 3,150 ft. per min. Safety 
uilt into the machine and are a standard part of 
des used are especially made for this machine, 


5 ft. 
floor 
by a 
1,750 


fuards 
It. Th 
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Machine Time Calculating Device 


number representing the feeds per inch on the feed scale. 
The indicator is then moved along the third or length scale 
to the number representing the length of cut or inches to 
be traversed. Directly under this number, on the fourth 
scale, the result or time in minutes is read. Thus all the 
operations necessary to complete a problem for rotating work 
or tool requires but one setting of the cylinder, one move- 
ment of the slide and one movement of the indicator on 
the rule. 

In connection with planer, shaper, slotter, or any other 
reciprocating tools, the procedure is quite similar. The 
square inches planed per minute at various forward and 
return speeds and feeds are read on the cylinder through 
the slot on right hand end of case. After determining the 
total number of square inches of surface to be planed, by 
multiplying the length by width, (either mentally or by the 
use of the rule) it only remains to divide this number by 
the square inches planed per minute. With one setting of the 
slide on the rule the quotient, or time required, is read on 
the fourth scale under the end of slide. 

This instrument was designed primarily for rate setters, 
estimators, and those whose duties require the daily or 
frequent predetermination of time for machine-operations. 
It is a convenient desk size, being about 16 in. in length 
and not over 3 lb. in weight. With its use it is claimed that 
pencil calculations are practically eliminated, computing 
time greatly reduced, and chance for errors minimized. It 
is readily used by anyone familiar with the practical machine 
tool operations. The extent to which this machine time cal- 
culating device can be used in railroad shops remains to be 
seen but everyone familiar with conditions must admit that 
there is need for more accurate knowledge regarding actual 
cutting feeds, speeds and production time. 


Driven Band Saw 


being treated and cut so as to provide the greatest number of 
producing hours on this size of wheel. 

















16-In. Wallace Band Saw With Direct Motor Drive 
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HE Pratt & Whitney Company, Hartford, Conn., has 
added to its line of small tools a spiral fluted expan- 
sion hand reamer. Expansion reamers have always 

found favor because of their long life and the adjustable 

feature that permits covering a range of sizes with one tool. 

Oversize or undersize holes can be reamed by simple adjust- 

ments. The advantages of the spiral flute with its free and 

clean cutting characteristics are obvious. 

All reamers are equipped with lock nuts to hold the size 
and safety stops which prevent over-expansion and indicate 
positively when the maximum limits have been reached. 
Three sizes of spiral fluted expansion hand reamers are 
shown in the illustration, including %4-in., 1-in. and 1%-in. 
These reamers are made in all the regular sizes. 

The spiral flutes afford a distinct advantage in reaming 
holes having keyways in them. The straight flutes catch and 
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Spiral Fluted Expansion Hand Reamers 
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bind on the edges, but the spiral continuous shearing cut 
rides safely over the corners assuring a hole cut to size. 

















Pratt & Whitney Spiral Fluted Expansion Hand Reamers 


Portable Toggle-Type Pneumatic Riveter 


OR portable service, pneumatic toggle-type compression 
riveters have been found well adapted, while hydraulic 
riveters are generally used in stationary work where 

machines of deep reach are needed. ‘The following explana- 

















Southwark Portable Pneumatic Riveter 


tion is given of the action of the toggle arrangements on 
pneumatic compression yoke riveters built by the Southwark 
Foundry & Machine Company, Philadelphia, Pa., which 
especially adapts them to portable service. Riveters are 
made by this company in sizes from 15 tons up to those 
developing 150 tons on the die and having a reach of 23 ft. 


The toggle mechanism is designed to act rapidly until the 
die reaches the point of the rivet when it gradually decreases 
in speed and at the same time increases the pressure exerted 
on the rivet. The die travel is practically uniform toward 
the last of the operation and thus ensures driving tight rivets, 
drawing the plates together and following up the shrinkage 
of the rivet with full pressure until it is set. The die should 
be adjusted for-any run of work so that the rivet is headed 
when the piston has moved through three-quarters of its 
stroke. This allows a sufficient travel of the die at full 
pressure on either side of this position to take care of varia- 
tions in subsequent rivets; i. e., in lengths of rivets, thick- 
ness of plates, dimensions of holes, etc., without further 
adjustment of the die screw. 

The operating valve of this riveter is of the plain slide 
valve type requiring but one simple wick packing on the stem 
and having a removable seat for ready regrinding. It is 
further provided with means for using line pressure in the 
pull-back, thus producing a two-pressure machine without 
changing the air pressure. ‘These riveters are designed to 
develop two separate pressures on the rivet die by simply 
turning a plug cock in the valve plate admitting air at full 
presstre in the full-back area, thus reducing the pres 
sure to the next lower standard tonnage rating. For 
example, a standard 50-ton machine is arranged to develop 
both 30 and 50 tons on the die; a 75-ton machine develops 
both 50 and 75 tons on the die; a 100-ton machine, both 
75 and 100 tons on the die. This eliminates the use of such 
special equipment as pressure regulating valves, auxiliary 
storage battery tanks, etc. ; 

All compression riveter frames are of steel castings 0 
I-beam section, a section found satisfactory for small _ma- 
chines, as well as for those of deep reach since the torsional 
stress or twisting moment due to side thrust of the dies 3s 
negligible and more than offset by the saving in weight to De 
effected in portable machines. 


Error in Drill Press Description 


. ; hy the 
The new No. 6 heavy duty drill press, made by ™ 


Colburn Machine Tool Company, Cleveland, Olio, Wé 
described on page 112 of the February Railway M: ieunn 
Engineer, an error occurring in the fourth paragrap! of US 


second column. In this paragraph reference is mace to the 
illustration as showing the drill press equipped with 2 plain 
table. This statement is obviously incorrect as the vachine 
illustrated has a compound table. 
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fhe Central of Georgia reports that for the 12 months of the 


last Cale 


schedule 


| 


iA 


lar year 98.7 per cent of its passenger trains maintained 


time. 


New York, New Haven & Hartford reports the total num- 
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assenger trains run in 1921 as 505,853, of which 91.1 per 


n time. 


Western Maryland has let to W. K. Hosier the contract 
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ration of its repair shops at Elkins, Va. About 100 
een employed at these shops. 
trains moved over the Pacific system of the 


acific during 1921, averaged 93.4 per cent on time at 
This is an increase of 3.4 per cent over 1920. 


onal Automobile Chamber of Commerce reports that 


now 35 railroads using motor cars, including 12 roads 


erican Society for Testing Materials, C. L. 


usses equipped with flanged wheels for use on tracks. 


oit Edison Company has recently put into service at 
Detroit heating plants a boiler having more than 
ft. of heating surface, the largest in the world. Its 
excess of 2,900 hp. 


Warwick, 
Twenty-fifth an- 


£ 
OT 


Pennsylvania, Philadelphia, Pa. 


ing at Chalfonte-Haddon Hall, Atlantic City, N. J., 


ay morning, 


¢ 


week beginning June 26, 1922. The first day will 
to committee meetings and the convention will open 
i June 27, closing on Friday evening, June 


urday morning, July 1. 


has recently been issued by the chief inspectors of 
of Locomotive Inspection, Interstate Commerce Com- 


iving the results of an investigation of an accident to 


ring in 





ia Railroad locomotive 2599, which occurred at Gould 
December 6, 1921. The report states that the acci- 
resulted in the death of the locomotive engineer, 
ry grooving of the outer firebox sheet directly above 
conjunction with fractures of the staybolts in 


area, 
itchins, state fire warden in Worcester county, Mass., 
in Worcester said that the New York, 
& Hartford and the Boston & Albany were responsi- 
increase in the number of forest fires in Massa- 
He said that there were more fires along 
these companies than ever before due to the fact that 
way was not looked after and the locomotives not 
red for. One New Haven locomotive set eight fires 
last spring. One of these fires cost the road nearly 
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year. 


awing shed has just been put in service at the 
Railroad coal terminal, at South Amboy, N. J., 
or New York City and the Atlantic Seaboard is 
boats. This shed, accommodates 20 cars at one 


st about $100,000. It is 448 feet long and contains 
The cars being placed inside the shed, the doors 

and air is forced by powerful blowers over steam 
1 heated to between 200 and 250 degrees. It is forced 
concrete ducts which have outlets underneath the 

intervals of about six feet. The thawing takes 


twelve hours, the average time being about three 


ord for riveting, which it is believed has never 
| hy anyone on the railroad or by shipyard riveters 
been established by L. M. McNeil, a Pennsyl- 
d mechanic employed in the car shops at Altoona, 
month of December, 1921, Mr. McNeil with two 


rs of his riveting gang, a holder-on and a heater, 


ir, Nas 
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drove an average of 1,544 rivets a day (eight hours). The max- 
imum number driven in any one day (nine hours) was 1,981. 
The gang averaged on the day of maximum output practically four 
rivets per minute throughout the day. They averaged three and 
two-tenths rivets for every minute they worked during the month 
of December. 


American Foundrymen’s Association 


Final arrangements have been made for holding the annual 
convention and exhibit of the American loundrymen’s Associa- 
tion and allied societies in Rochester, N. Y., the week of June 
5, instead of in Cleveland as previously announced. 


Wage Reductions in Britain 


Under the sliding scale of wages in Great Britain, whereby 
railway wages are increased or decreased in accordance with 
the cost of living index number, wage rates suffered a further 
decrease of from 2 to 6 shillings ($.50 to $1.50) per week, ef- 
fective January 1, according to the Railway Gazette (London). 


Car Surplus 


There was a marked decrease in the freight car surplus for 
the week ended January 31, 1922, according to the reports of the 
Car Service Division of the American Railway Association, the 
total standing at 330,681 cars, or 65,511 cars less than. the figure 
of the previous week. 


Swedish Electric Locomotives for France 


The Allmanna Svenska Elektriska Aktiebolaget—the well known 
“A, S. E. A.”—has recently secured a contract from the French 
State Railways for construction of 30 electric locomotives at 
the company’s works at Vasteras, according to information from 
Consul D. I. Murphy, at Stockholm. 


British Company to Build Locomotives in Austria 


According to an Associated Press dispatch appearing in the 
New York Times, the Vickers-Armstrong Company, a British 
concern, has made an offer to the Austrian government for the 
Woellersdorf Arsenal. The British company, it appears, wish- 
es to turn the arsenal into a plant for the manufacture of loco- 
motives. 


Additional Directors of A. R. A. 


Additional directors of the American Railway Association, 
to enlarge the board, have been elected as follows; for the term 
expiring November, 1924, Julius Kruttschnitt, Southern Pacific; 
for the term expiring November, 1923, E. E. Loomis, Lehigh 
Valley; for the term expiring November, 1922, Howard Elliott, 
Northern Pacific, 


Shop Construction 


Cuyicaco, Rock IsLanp & Pactric.—This company has award- 
ed a contract to the Miller Heating Company, Chicago, for the 
installation of a boiler washing system in its roundhouse at 
Chickasha, Okla., estimated to cost approximately $30,000. A 
water treating plant will also be installed connection 
with the above. 


soon in 


India to Order Railway Equipment Once a Year 


The Government of India, it is reported, beginning with the 
vear 1923, will invite bids annually for all the railway locomo- 
tives and stocks required during the ensuing twelve months. 


The 
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average annual requirements will be 160 locomotives and 160 ad- 
ditional boilers during 1923 and 1924, and thereafter 460 loco- 
motives and 460 additional boilers. 


Wage Statistics for October 
The Interstate Commerce Commission’s summary of wage sta- 
tistics for October indicates an increase of 35,806 in the num- 
ber of employees as of the middle of the month compared with 
‘September. The total compensation increased $12,630,137, making 
a total of $237,602,959 for a total of 1,754,736 employees. The 
report for the Detroit, Toledo & Ironton is not included. 


German Railway Strike Ended 


The strike on the railways of Germany has ended, the workers 
returning on the sole condition that there will be no wholesale 
discharges from the service. For a week transportation was. 


virtually paralyzed and there seemed to be a grave danger of 
a general strike. The government fought the strike with every 
means available and the outcome weuld seem on its face to be a 
government victory. 


Proceedings of the American Welding Society 


The first monthly issue of the proceedings of the American 
Welding Society, dated January, 1922, has recently been pub- 
lished. The proceedings are 6 in. by 9 in. in size and the first 
number contains 44 pages. Copies of each issue will be mailed 
to each paid-up member. 

A regular program has been laid out for the proceedings and 
each issue will contain editorials, news of the various local 
sections, activities of the American Bureau of Welding, a list of 
new members, an employment service bulletin, important technical 
papers presented to the society, a question and answer column, 
technical items of interest to the society and the industry, and a 
bibliography of current welding literature. 


Labor Board Decisions 


EmpLoYees Wuo [Ait To REPorRT FOR WorK Not ENTITLED TO 
Pay—Two bridge and buildings mechanics on the Nashville, 
Chattanooga & St. Louis were temporarily out of service and 
notices sent to them concerning a newly organized paint gang were 
not received. When they did hear of these positions, they ap- 
plied for them but were denied employment because the quota 
was full. The railroad recognized their seniority and stated that 
they would have been accepted if they had applied for the po- 
sitions in time. The board denied the claim: of the two men 
for pay during the time that this gang was in service. Decision 


No. 603. 


BoILERMAKER Not RESPONSIBLE FOR VIOLATION OF FEDERAL 
BoiLer INSPECTION RuLes.—A boilermaker in the employ of the 
Fort Smith & Western, was dismissed on February 27, 1921, for 
alleged violation of rule 25 of the federal locomotive inspection 
laws. The employee contended that his dismissal should have 
been on the grounds of incompetency and not on the charge that 
he violated this rule. In its decision the Board stated that the 
evidence shows conclusively that the conditions on which the 
dismissal was based were entirely within the control of the car- 
rier; that the employee in question was not the responsible party, 
and his reinstatement with seniority rights unimpaired and pay 
for time lost was ordered, 

A dissenting opinion was filed by Horace Baker, in which 
he said: “In my judgment the responsibility for proper boiler in- 
spection is a very important one that devolves upon the carrier, 
which must rely on its supervising forces to see that proper in- 
spection is made. To absolve from blame a man who failed by 
reason of incompetency, neglect, or otherwise, to properly inspect 
boilers and report those which need attention, places a responsi- 
bility upon the Labor Board not contemplated by the Transporta- 
tion Act, 1920. Action taken in this case is not only an injustice 
to the carrier, but may result in a serious menace to the public 
and employees of the carrier, to say nothing of damage to 
property.”—Decision No. 598. 


METHOD oF PAyING RousTABout CARPENTERS.—A roustabout 
carpenter on the Louisville & Nashville, with headquarters at 
Knoxville, Tenn., was engaged in miscellaneous repair work 
over a portion of the line. He was assigned to a certain car- 
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penter gang but worked entirely without supervision except that he 
made material and work reports to the gang foreman at the 
end of each week. The railroad paid him on the basis of 10 
hours a day at pro rata rates in accordance with Section i of 
Article V of the National Agreement. The employees contended 
that Section m of the same article was the one which applied jn 
his case. Sections « and m are quoted below: 

(i) Employees temporarily or permanently assigned to duties 
requiring variable hours, working on or traveling over an as- 
signed territory and away from and out of reach of their regu- 
lar boarding and lodging places or outfit cars, will provide board 
and lodging at their own expense and will be allowed time at 
the rate of 10 hours per day at pro rata rates and in addition 
pay for actual time worked in excess of 8 hours on the basis pro- 
vided in these rules, excluding time traveling or waiting. When 
working at points accessible to regular boarding and lodging 
places or outfit cars, the provisions of this rule will not apply, 

(m) Employees not in outfit cars will be allowed straight time 
for actual time traveling by train, by direction of the manage- 
ment, during or outside of regular work period or during over- 
time hours either on or off assigned territory, except as other- 
wise provided for in these rules. Employees will not be allowed 
time while traveling, in the exercise of seniority rights or be- 
tween their homes and designated assembling points or for 
other personal reasons. 

The Labor Board 
Decision No. 649. 


sustained the position of the carrier— 





Couplers Required Under Federal Law 


The Circuit Court of Appeals, Seventh Circuit, holds that, 
under section 2 of the Federal Safety Appliance Act, couplers 
must be such that the act of coupling, as well as of uncoupling, 
can be accomplished “without the necessity of men going between 
the ends of the cars” (Johnson v. So. Pac., 196 U. S. 1, 25 Sup. Ct. 
158), and that the act did not permit the use of a coupler which 
might require a brakeman to go on the track at the end of the 
car to open the knuckles, though the other train was some 
distance away. Offered evidence that it is impracticable to build 
couplers whose knuckles can always be opened by the lever ex- 
tending to the side of the car, that no such couplers have yet 
been made, and that the defendant uses a generally approved 
type, was held irrelevant, the offer not professing to show that 
compliance with the statute is a mechanical impossibility. The 
Court says: “If the statute is harsh and is difficult to comply with, 
relief must come from the law-making, not the judicial, branch of 
the government.’— Payne yv. Colvin, 276 Fed. 15. 


Passenger Car Orders 


THE PENNSYLVANIA RAILROAD will build 20 all steel dining cars 
at its Altoona, Pa., shops. 


Tur Union Pactric has ordered 25 steel baggage cars from 
the American Car & Foundry Company, and 20 coaches from the 
Pullman Company, 


Freight Car Orders and Repairs 


Tue Boston & Marne is having 1,000 box cars repaired at 
the shops of the Laconia Car Company. 


THe Paciric Fruit Express has ordered 2,600 refrigerator cars 
from the Standard Steel Car Company. 


Tue Norrock & WeEsTERN is having 400 coal cars repaired at 
the shops of the Ralston Steel Car Company. 


Tue Puititers Petro.EuM Company, Bartlesville, Okla., has 
ordered 60 insulated tank cars of 8,000 gal. capacity from the 
Standard Tank Car Company. 


THE Uniten Fruit Company, New York City, has ordered 
50 fruit cars of 20 tons capacity from the Magor Car Company. 
These cars are for use on the Tela Railway, Honduras. 


THe DELAWARE, LACKAWANNA & WESTERN has placed orders 
for the repair of 700, 30-ton box cars with the Magor Car Com 
pany and for 500 with the American Car & Foundry Compaty. 


Tue PuivapecpH1a & READING has divided an order for 2,000 
cars equally between the American Car & Foundry, the Cambria 
Steel Company, the Pressed Steel Car Company and the Standard 
Steel Car Company. 
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Tue GREAT NORTHERN has ordered 500 refrigerator cars from 
the General American Car Company, also 500 all-steel gondola 
cars from the Pressed Steel Car Company, and 500 stock cars 
from the Pullman Company. 


Tue SEABOARD Air LINE, reported in the Railway Mechanical 
of February as having placed orders with the Chickasaw 





ling Company, Birmingham, Ala., for new freight cars, 
has ordered 1,750 new steel underframe freight cars from this 
company and will have repairs made to 3,000 freight cars, 

Tue Cuicaco, Burtincton & Quincy has ordered 6,800 freight 
cars e 7,300 on inquiry, distributed as follows: 1,000, 40-ton, 
steel frame box cars from the Mt. Vernon Car Manufacturing 
Com , 500 of this type from the Pullman Company and 500 
from the General American Car Company; 500, 30-ton refrigerator 
cars with 40-ton trucks from the American Car & Foundry Com- 
gany, 400 from the General American Car Company and 400 from 
the Pullman Company; 500 stock cars from the American Car & 
Foundry Company; 1,000, 50-ton composite gondolas from the 
Western Steel Car & Foundry Company, 500 from the Pullman 
Compa and 500 from the American Car & Foundry Company; 
and 1,000, 16 door, steel gondola cars from the Bettendorf Com- 


MEETINGS AND CONVENTIONS 


The llowing list gives names of secretaries, dates of next or regular 
meetin and places meeting of mechanical associations and railroad 


Arr-B \ssocraTion.—F. M. Nellis, Room 3014, 165 Broadway, New 
City. Annual convention May 9, 10, 11 and 12, Hotel Wash- 
n, Washington, D. C 





AME RAILROAD Master TINNERS’, CopPERSMITHS’ AND_PIPEFITTERS’ 
A ATIoN.—C. Eorcherdt, 202 North Hamlin Ave., Chicago. 





A MER y Rartway Assoctation, Ditviston V—Mecuanicat.—V. R. Haw- 
ne, 431 South Dearborn St., Chicago. Next annual convention 
4 to 21, 1922, Atlantic City, N. J. 
vision V—IEguipMENT Paintine Diviston.—V. R. Hawthorne. 
1on VI—Purcmases anp Stores.—J. P. Murphy, N. Y. C., 
od, Ohio. 
ay Toot Foremen’s Assoctation.—R. D. Fletcher, 1145 
Rcad, Chicago. 

ETY OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 

nth St., New York, Railroad Division, A. F. Stuebing, 2201 

ng, New York. 

r STEEL TreaTinc.—W. H. Eiseman, 4600 Prospect 

ind, Ohio. Annual convention and exposition September 

922, Detroit, Mich. 

r Raitway Exectrricat ENGINEERS.—Joseph A. Andreucetti, 

{. W.. Room 411, C. & N. W. Station, Chicago, Ill. 

Lway Crus.—W. A. Beoth, 53 Rushbrook St., Mcntreal, Que. 
meeting second Tuesday in each month, except June, July and 
at Windsor Hotel, Montreal. 

s AssociaTIon oF Cyicaco.—Aaron Kline, 626 N. Pine Ave., 
Ill. Meeting second Monday in month, except June, July 
sust, New Morrison Hotel, Chicago, 11]. 

E \ssocraTIOon OF St. Lours.—Thomas B. Koeneke, 604 Fed- 

ank Building, St. Louis, Mo. Meetings first Tuesday 

except June, July and August, at the American Hotel 

St. Louis, Mo. 

ay CLruB.—H. D. Vought, 26 Cortlandt St., New York, N. Y. 

ting March 9, Hote] Iroquois, Buffalo, N. Y. -aper on 

fools for Car and Locomotive Departments wiil be pre- 

y V. Z. Caracristi, New York City. 

ANGE CAR INSPECTORS’ AND Car ForEMEN’S ASSOCIATION.— 

li T. R. R. A. of St. Louis, East St. Louis, 111. 

r CLlun.—W. C. Cooder, Union Central Building, Cin- 















n1o, 
axr Crus.—E. F. O’Connor, 10 West Grace St., Richmond. 


tL Rartroap Master BiacxsmitHs’ AssociaTIion.—W. J. Mayer, 
gan Central. 2347 Clark Ave., Detroit, Mich. Convention 
Sherman, Chicago, August 15, 16 and 17. 
aL Rattway Fuer Association.—J. G. Crawford, 702 East 
rst St., Chicago, Ill. Next annual meeting Auditorium Hotel, 
» May 22 to 25, 1922. 
Raitway GENERAL ForeMen’s Association.—William Hall, 
V. Wabasha Ave., Winona, Minn. 
ERMAKERS’ AssocraTION.—Harry D. Vought, 26 Cortlandt St., 
rk, N. Y. Next annual convention Hotel Sherman, Chicago, 
§ to 26, 1922. 
EW RarLroap CLus.—W. E. Cade, Jr., 683 Atlantic Ave., Boston, 
Next meeting March 14, Copley-Plaza Hotel, Boston. Annual 


election of officers and reports. Talk on Poston & Maine 
. C. A. Annual entertainment of club to be held at Copley- 
April 11. 


‘tLRoAD Crus.—H. D. Vought, 26 Cortland St., New York, 
Next meeting March 17. 
IER Car Men’s Assocration.—George A. J. Hochgreb, 623 
Building, Buffalo, N. Y. 
ay CLun.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
PirtspurcH.—J. D. Cenway, 515 Grandview Ave., Pitts- 
Regular meetings fourth Thursday in each month, except 
ly and August, at Fort Pitt Hotel, Pittsburgh, Pa. . 
Lway Cxrus.—B. W. Frauenthal, Union Station, St. Louis, 
ext meeting, March 10. Paper on Protection of Railroad 
*, by State Mounted Police. : 
+ RAVE! EERS’ AssocIATION.—W. O. Thompson, Marine Trust build- 
Wistey way CLus.—Bruce V. Crandall, 14 E. Jackson Boulevard, 
Regular meetings third Monday in each month, cxcept 
lv and August. 
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T. F. How tery, special agent for the Erie, has been appointed 
superintendent of locomotive operation, with headquarters at New 
York. 


FREDERICK A. ISAACSON has been appointed assistant mechanical 
engineer of the Atchison, Topeka & Santa Fe, with headquarters 
at Topeka, Kan. 


CHARLES Harter has been appointed assistant mechanical super- 
intendent of the Missouri Pacific with headquarters at St. Louis, 
Mo., succeeding W. C. Smith. 


M. W. Boucuer, locomotive foreman of the Canadian Pacific, 
with headquarters at Field, B. C., has been appointed general 
locomotive foreman of the Edmonton, Dunvegan & British Co- 
lumbia, with headquarters at McLennan, Alta. He will have 
direct supervision over both the mechanical and car departments, 
the positions of master mechanic and locomotive foreman having 
been abolished. 


Wu1Am C. SmitH, whose appointment as mechanical super- 
intendent of the Missouri Pacific, with headquarters at St. Louis, 
Mo., was’ announced in the February issue of the Railway Me- 
chamcal Engineer, was 
born at Detroit, Mich., 
on September 25, 1869. 
He entered railroad ser- 
vice in December, 1887 
as a machinist’s appren- 
tice on the Missouri Pa- 
cific. He left in April, 
1895, to enter the service 
of the Atchison, Topeka 
& Santa Fe as a ma- 
chinist. In December of 
that year he returned to 
the Missouri Pacific as 
a gang foreman. He 
was promoted to shop 
foreman in September, 
1897, and to division 
foreman in January, 
1902, which latter posi- 
tion he held until Janu- 
ary, 1905, when he was 
promoted to master me- 
chanic. In July, 1912. he was promoted to general master me- 
chanic and in September, 1915, to assistant mechanical superin- 
tendent, with headquarters at St. Louis, which position he was 
holding at the time of his recent promotion. 





W. C. Smith 


MASTER MECHANICS AND ROAD FOREMEN OF ENGINES 


D. J. Durre_t, master mechanic of the Pennsylvania, South- 
western Region, with headquarters at Cincinnati, Ohio, has been 
transferred to Lancaster, Ohio, succeeding R. J. Sponseller, who 
has been acting master mechanic. 


A. B. SHANKs, master mechanic of the Missouri, Kansas & 
Texas of Texas, with headquarters at Smithville, Tex., has been 
appointed master mechanic in charge of the newly created South 
Texas district, with headquarters at Waco, Tex. 


G. Motu, division master mechanic of the Canadian Pacific, 
with headquarters at Edmonton, Alta., has been appointed to the 
advisory position of district master mechanic of the Edmonton, 
Dunvegan and British Columbia, with the same headquarters. 


J. A. Contry, master mechanic of the -Atchison, Topeka & 
Santa Fe, with headquarters at Calwa, Cal., has had his jurisdic- 
tion extended over the shops at Richmond, Cal., suceeding E. H. 
Harlow, formerly superintendent of shops, with headquarters at 
that point, who died on January 26, after which time his position 
was abolished. 






CAR DEPARTMENT 


H. K. York, car foreman of the Canadian Pacific, with head- 
quarters at Alyth, Alta., has been promoted to general car fore- 
man, with headquarters at Moose Jaw, Sask. 


PURCHASING AND STORES 


E. H. Garnes, Jr., has been appointed purchasing agent of the 
Tennessee Central, and will have his headquarters at Nashville, 
Tenn. 


E. R. Brinton has been appointed general storekeeper of the 
Chesapeake & Ohio of Indiana, and of the Cincinnati division of 
the Chesapeake & Ohio, with headquarters at Covington, Ky. 
J. P. Kavanaugh has been appointed general storekeeper of the 
Eastern division of the Chesapeake & Ohio, with headquarters at 
Clifton Forge, Va. The position of inspector of stores has been 
abolished. 


G. W. BicHLMEIR, whose appointment as general purchasing 
agent of the Union Pacific, with headquarters at Omaha, Neb., 
was announced in the February issue of the Railway Mechanical 
Engineer, was born at 
Cincinnati, Ohio, on Sep- 
tember 10, 1886. He en- 
tered railroad service in 
1906 as a clerk in the 
office of the purchasing 
agent of the Cincinnati, | 
Hamilton & Dayton 
(Baltimore & Ohio). 
In 1909 he left to become 
a clerk in the supply de- 
partment of the Mis- 
souri Pacific at St. Lou- 
is, Mo., and the follow- 
ing year he was promot- 
ed to chief clerk to the 
division storekeeper at 
Osawatomie, Kan., which 
position he held until 
January, 1911, when he 
left to become chief clerk 
to the general store- 
keeper of the Kansas 
City Southern at Kansas City, Mo. Mr. Bichlmeir left railroad 
service in 1917 to engage in other business. He re-entered the 
employ of the Kansas City Southern in April, 1918, as chief clerk 
to the purchasing agent and, in August of the same year, he was 
promoted to assistant to the purchasing agent. He was promoted 
to purchasing agent with headquarters at Kansas City, Mo., in 
March, 1920, and in November of that year he left to become pur- 
chasing assistant of the Union Pacific, with headquarters at 
Omaha, Neb., which position he was holding at the time of his 
recent promotion. 





G. W. Bichimeir 


Apprentices on Railroads and in Industries 


In an article on the training of workers in manufacture pub- 
lished recently in American Machinist, J. V. L. Morris calls at- 
tention to the small number of apprentices in the metal working 
trades in this country. A survey of the enrollment of apprentices 
in various industries showed the following: In electrical man- 
ufacturing plants with 92,000 employees, there were 1,148 ap- 
prentices; in automobile plants with 67,000 employees, there were 
1,122 apprentices: printing press manufacturing plants with 9,000 
employees, had 223 apprentices; machine tool manufacturing 
plants with 14,400 employees, had 339 apprentices; in shipyards 


with 28,000 employees, there were 643 apprentices, and in lo- 
comotive manufacturing plants with 5,500 employees, &3 ap- 
prentices. Comparative figures for railroad shops are not avail- 
able because the number of shop employees is not given. The 
total number of employees is stated as being 1,300 divided as 


follows: machinists and toolmakers, 795: electricians, 12: boil- 
ermakers, 175; sheet metal workers, 79; carpenters, 234; black- 
smiths, 22; painters, 13. It is evident from this that very few 
workmen are being trained in railroad shops at the present time 
except in the machinist trade and that industries likewise have 
inadequate numbers of apprentices 


/ 
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M. C. Davidson, works manager of the Ryan Car Company, has. 


been elected a director and second vice-president of the company, 


Harry Frankel, president of the Frankel Connector Co., Inc, 
died at his home in New York City, on February 3, at the age 
of 55. 

The Rathbun Jones Enginecring Company, Toledo, Ohio, has 
appointed the Ingersoll-Rand Company, New York City, general 
sales agent for Rathbun gas engines. 


George C. Ramer has been appointed manager of the new 
branch office of the Oliver Machinery Company, Grand Rapids, 
Mich., at 716 Lincoln Bank building, Minneapolis, Minn. 


Pullman Company Reorganization 


At a special meeting of the stockholders of the Pullman Com- 
pany at Chicago, on January 14, the company was reorganized, 
3arker Car Com- 
John S. Runne!ls retired as president of the company and 
board 


following its absorption of the Haskell & 
pany. 
was elected chairman of the 
Robert T. Lincoln, and 
Edward F, Carry, pres- 
ident of the Haskell & 
Barker Car Company 
was elected president to 
succeed Mr. Runnells. 
Charles A. Liddle, vice- 
president of the Haskell 
& Barker Car Company 
and David A. Crawford, 
treasurer, were elected 
vice-presidents of the 
Pullman Company. 
John Sumner Run- 
nels was born at Effing- 
ham, N. H., on July 30, 
1844, and was educated 
at Amherst College, 
graduating with the de- 
eree of A. B. in the 


of directors succeeding 





class of 1865 During 

‘ : J. S. Runnels 
1868, he served” as 
private secretary to 


Governor Merrill of Iowa. From 1869 to 1871, he was consul 
at Tunstall, Eng., returning to this country during the latter 
year and being admitted to the bar. He practiced law at Des 
Moines, Iowa, from 1871 to 1887, during which time he was 2 
reporter for the Su- 
preme Court of Iowa, 
and later United States 
district attorney. In 
1887, Mr. Runnels was 
appointed counsel for the 
Pullman Company, and, 
in 1905, was promoted to 
vice-president retaining 
his duties as general 
counsel. He was elected 
president in 1911. 
Edward F, Carry was 
born at Fort Wayne, 
Ind,. on May 16, 1867, 
and was educated in the 
public schools of that city. 
He began his’ business 
career with the Wells & 
French Car Company at 
Chicago, and at the time 
of the consolidation of 
this company with the 
American Car & Foundry Company, was serving as 
He served the last named company successively as dist! 





E. F. Carry 
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rst vice-president, second vice-president, and first vice- 
nt and general manager, a service extending over a period 


of 28 years. On January 
1, 1916, Mr. Carry was 
elected president of the 
Haskell & Barker Car 
Company, which position 
he occupied at the time 
of his recent appoint- 
ment. 

Charles A. Liddle, who 
has been elected  vice- 
president of the Pull- 
man Company, was edu- 
cated in the public 
schools of Philadelphia, 
Pa., and entered business 
as an employee of the 
Allison Manufacturing 
Company at Philadelphia. 
Mr. Liddle later served 
the Jackson & Sharpe 
Company and the Har- 

C. A. Liddle lan & Hollingsworth 

Company at Wilmington, 

Pressed Steel Car Company at Allegheny, Pa. In 
tered the service of the American Car & loundry 
an engineer. Later he was promoted to assistant to 
sident and then to general manager, which position he 
resigned on January 1, 
1916, to become vice- 
president of the Haskell 
& Barker Car Company, 
the position he occupied 
at the time of his recent 
appointment, 

David <A. Crawford, 
vice-president of the 
Pullman Company, was 
born at St. Louis, Mo., 
on April 1, 1880. He 
was graduated from the 
University of Wisconsin 
in 1805, and for the fol- 
lowing two years served 
as an instructor at the 
university. In 1907 he 
was appointed secretary 
to E. F. Carry, vice-presi- 
dent of the American 
Car & Foundry Com- 
pany, and five years later 

assistant secretary of the company. He was elected 
f the Haskell & Barker Car Company on January 13, 

position he occupied at the time of his recent elec- 
noted. 


D. A. Crawford 


\ 
\ 


Bender, formerly associated with Mudge & Co.. 
ppointed vice-president of the Argyle Railway Supply 
This company has opened offices in the Web- 
327 S. LaSalle street, Chicago. 


1cago. 


Manufacturing Company, Brooklyn, N. Y., manu- 
irtable oil burners, furnaces, torches, etc., has moved 
phia, Pa., office to 1726 Sansom street. Herbert Vogel- 

s been connected with the company for six years, is 

this office. 


\ckley, formerly from 1903 to 1909 president of the 
ike Company, Buffalo, N. Y., died in Brooklyn, N. 
ry 23. Mr. Ackley sold his interests in the above 
190° and formed the Ackley Brake & Supply Cor- 
1 headquarters in New York City. 

Bryan, representative of the Apollo Steel Com- 

Pa., manufacturer of steel sheets, has been ap- 
representative of the Gulf States Steel Company, 
\la., manufacturer of wire products and bars. Mr. 
uarters is at 50 Church street, New York City. 
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J. T. McGarry, vice-president of the American Valve and Meter 
Company, Cincinnati, Ohio, has been elected president and general 
manager, succeeding Wallace H. Gray, who has been elected 
chairman of the board of directors. C. F. Bastian has been elected 
secretary and treasurer of the same company, succeeding Dwight 
Marfield, resigned. 


The Northern Refrigerator Car Company has been organized at 
Milwaukee, Wis., to operate 500, 40 ft. steel underframe refrigera- 
tor cars that are now being constructed by the Haskell & Barker 
Car Company, in addition to all of the cars heretofore operated 
by the Cudahy-Milwaukee Refrigerator Line, and the Peacock 
Refrigerator Line. 


With the leasing of the Erie car shops at Youngstown, Ohio, 
to the Youngstown Equipment Company, W. W. Warner has 
resigned from the position of shop superintendent of the Erie to 
become manager of the Youngstown Equipment Company. Web- 
ster E. Harmison, master mechanic at Kent, Ohio, will have juris- 
diction over all car department matters formerly handled by Mr. 
Warner. 


Frank M. Morley has joined the service department field staff 
of the Franklin Railway Supply Company, New York City. He 
was born at Smithboro, N. Y., on January 31, 1884, and was 
educated in the public schools of Auburn, N. Y., and Sayre, Pa. 
After completing an apprenticeship in the Sayre, Pa. shop of the 
Lehigh Valley, he joined the Ingersoll-Rand Company. Mr. 
Morley has also been connected with the Seaboard Air Line, the 
United States Navy Yards at Norfolk, Va., the Washington Navy 
Yard and was at one time a field engineer for the Standard Stoker 
Company. 


OBITUARY 


Frank Solyman Dinsmore, for the last 24 years a member 
of the business department staff of the Railway Age, died at 
the Long Island College Hospital, Brooklyn, N. Y., at 1:30 
on the morning of Feb- 
ruary 14, of chronic 
interstitial nephritis. 

The end came sooner 
than was expected. On 


January 4, following 
advice of his doctor, 
Mr. Dinsmore _ sailed 


for the British West 
Indies in the hope that 
the warm climate would 
help nature, and that 
his life might thus be 
prolonged. But it was 


too late. By the time 
the steamer reached 
3arbadoes Mr.  Dins- 


more was too weak to 
disembark; so he came 
back, was taken to the 
hospital and there the 
spark of life gradually 
dimmed and then went 
out. With characteristic optimism, he scarcely realized the 
seriousness of his condition; and he passed away unconscious 
of the end and without pain. 

Funeral services were held in Brooklyn, where he had lived, 
on the morning of February 16, after which the body was taken 
to Chicago. A second service was held at Rosehill Cemetery, 
Chicago February 18, after which the body was cremated. 

Mr. Dinsmore is survived by a brother, a sister, a half-brother 
and a half-sister. 

“F. S. D..” as he liked to be called and which he frequently 
applied to himself when reminiscencing, was born at Berlin, 
Wis., May 13, 1859. His father, a pioneer, treked by wagon 
from his birthplace in New Hampshire to northern New York, 
where he married before going West. At ‘the age of 12, 
Frank, disgusted by his inability to convince his teacher that 
he was right in an argument when he was ‘sure of the posi- 
tion he had taker, threw aside his books and went to work 
for his father, a maker of farm implements, In 1881 he made 





Frank S. Dinsmore 
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up his mind to study medicine; and for the next 16 years 
he so applied himself when not selling medical books to get 
money with which to pay his tuition fees. Thinking that his 
ambition to become a surgeon would be advanced thereby, 
he joined the staff of the Railway Surgeon in 1894, that paper 
being then published by the owner of the Railway Age. Three 
years later he transferred his affections to the latter publica- 
tion and came to New York as its eastern representative. From 
that time to his death he was almost literally wedded to the 
Railway Age; because for it he lived and, in a sense, died—for 
he might have been spared longer had his devotion to his work 
not caused him to regard with contempt, until too late, the 
warnings he heard on every hand and of which he himself must 
have been convinced. 

In trying to visualize another’s character, it is not always 
easy to know just where to start. With Frank Dinsmore, he 
was, first of all, a philosopher, with characteristic calmness 
of temper and judgment and practical wisdom; to which should 
be added a natural love for his fellow man, gentleness, uprightness 
and loyalty. 

Looking back over the last 24 years and applying to him 
those splendid attributes which were his, it is not hard to 
understand how, in the early days of the Railway Age, Frank 
Dinsmore, with his philosophical mind, an abiding faith in 
his mission and tireless devotion to duty, saved the day over 
and over again when the till was empty and the liabilities far 
exceeded the assets. At that time he might have advanced 
further along the road to material prosperity had he so willed; 
but instead he elected to stay in the niche he himself had 
selected, that his conscience might not be charged with lack 
of devotion to the man who had given him his job (the late 
Hugh M. Wilson) and to whom he had pledged his all. 

Mr. Dinsmore’s principal work was that of an advertising 
salesman; and therein lay the tangible measure of his pecuni- 
ary worth to this institution. But his employer values most 
what he did, by living example and fatherly advice, to help 
and encourage the younger men of the entire staff—business 
and editorial. When discouraged, he lifted them out of their 
depths; if he saw their jobs in jeopardy, he diplomatically and 
unobtrusively tried to awaken the sort of interest and am- 
bition which would overcome the failing; and when they re- 
quired a guiding hand, it was his that was always outstretched. 
And with his tribute to Mr. Dinsmore’s immeasurable worth 
his employer of the last 14 years unstintingly links his own 
sense of obligation for the unswerving loyalty and devotion that 
was reflected in so many varied and delightful ways. With 
employer and co-workers alike, Mr. Dinsmore’s death has crea- 
ted a vacancy that is real. Everyone who was intimately ac- 
quainted with him will have as his most lasting impression the 
beautiful example his living afforded. iB. A Se 


Albert C. Ashton, treasurer of the Ashton Valve Company, 
East Cambridge, Mass., died on January 31, at St. Petersburg, 
Fla., where he had been for several weeks on account of 
ill health. He was born 
in England, 52 years 
ago and was a son of 
the late Henry G. Ash- 
ton, founder of the Ash- 
ton Valve Company. 
Albert C. Ashton grad- 
uated from Chauncey 
Hall School, Boston, 
and the Massachusetts 
Institute of Technology 
where he pursued a 
course in engineering. 
For over 20 years he 
had served as treasurer 
of the Ashton Valve 
Company and part of 
this time served also as 
general manager. Mr. 
Ashton took a constant 
and active interest in the 
local affairs of Somer- 
ville, Mass., where he 
had resided since his schoolboy days, and he was a member 
of many social and business organizations. 





A. C. Ashton 
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Grease Cup.—The Realock grease cup is described and j- 
lustrated in a four-page leaflet recently issued by the Flannery 
Bolt Company, Pittsburgh, Pa. ; 


Coattnc Prant.—The Roberts & Schaefer Company, Chicago, 
has recently issued Bulletin No. 46 describing and illustrating 
in detail a new railroad coaling plant of substantial fireproof con- 
struction. 


Borer Tuses.—lIllustraticns and a detailed description of the 
manufacture of National and Shelby boiler tubes are contained 
in Bulletin No. 16D recently issued by the National Tube Com- 
pany, Pittsburgh, Pa. 


Motor Cars.—In a 20-page booklet recently issued by the Fair- 
mont Gas Engine and Railway Motor Car Company, Fairmont, 
Minn., an interesting account is given of the Fairmont motor de- 
signed for application to section gang cars. 


Pipe MaAcHINES.—Stoever pipe machines for cutting and thread- 
ing steel or wrought iron pipe are illustrated and described in 
a neatly arranged booklet of 16 pages recently issued by the 
Treadwell Engineering Company, Easton, Pa. 


SPRAGUE Exectric DyNAMoMETERS—The Sprague Electric 
Works, New York, has published a well illustrated circular de- 
scribing the construction, control and application of the research 
type of the Sprague electric dynamometer which is a highly ac- 
curate and easily operable apparatus for the measure of torque 
or power. 


GENERATOR CooLING ApPARATUS.—The B. F. Sturtevant Com- 
pany, Boston, Mass., has issued Bulletin No. 246 describing and 
illustrating in detail. its generator cooling apparatus. A psy- 
chrometric diagram showing the percentage of relative humidity 
has also been included in the bulletin which contains 27 neath 
arranged pages. 


GasoLine Power Units.—The Buda Company, Chicago, has 
issued bulletin No. 388, describing a four-cylinder gasoline power 
plant, which it has recently developed for use in driving electric 
generators, arc welding sets, triplex or other types of pumps. 
hoists, concrete mixers, air compressors and for similar uses in 
machine shops, etc. 


Tron Workers Toors.—The Scully Steel and Iron Company, 
Chicago, is sending out a somewhat elaborate pamphlet showing 
iron workers’ tools for hand and pneumatic work. The tools are 
made especially for boiler makers and iron workers and _ include 
hammers, sledges, chise!s, punches, rivet snaps, side sets, calking 
tools, drift pins, rippers, beading tools, and the like. 


Automatic Cuttinc Macutne.—In a booklet recently issued 
the General Welding & Equipment Company, Boston, Mass. 
manufacturers of welding equipment, is described the construction 
and operation of the Gewe automatic cutting machine. This ma- 
chine is mechanically driven, uses oxygen and hydrogen in the 
torch, and follows templates made of fiber or similar material 
for patterns during the cutting operation. 


Locomotive Boosters.—The Franklin Railway Supply Com 
pany, New York, has issued a new bulletin, No. 976, describing 
the locomotive booster and showing how it helps in railroad oper@ 
tion. The possibilities of increased tonnage and greater revenue 
earning capacity from locomotives equipped with a booster af 
pointed out and diagrams are given which graphically show the 
increased tractive power in starting and at slow speeds. 


MacuHINE Toots.—The Triplex No. 1 machine tool designed 10 
turning and boring, milling, thread cutting and drilling is de- 
scribed in detail and its application to each of these operations ™ 
a pamphlet sent out by the Triplex Machine Tool Corporatiom 
New York. The advantage of this machine is that it combines 
a number of machine tools in one, cutting down equipment Mm 
vestment and saving floor space. A price list is included in the 
pamphlet. 
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